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Safety-Valve Practice. 


BY F. F. HEMENWAY. 

li we were to judge by the diversity of 
practice in regard to the capacity of safety 
valves as applied to ordinary stationary 
boilers, in locations where there is no re- 
straining law, it would seem that there 
must be much difference in opinion as to 
what this important adjunct of a steam 
boiler is really for. And the disagreement 
oi “eminent authority” on this matter is 
rather worse than the difference in prac- 
tice. It should be beyond any need of 
argument that the function of a safety 
valve is to prevent the accumulation of 
pressure in the boiler until the point of 
danger from explosion or over-straining 
is reached. As too often applied, it serves 
but little other purpose than to warn the 
attendant, if he happens to be within 
warning distance, that the fire should be 
checked, pump put working harder, o1 
some assistance be given the valve to free 
the boiler of surplus steam, which the 
valve should assuredly do unaided. While 
to prevent, with certainty, any danger of 
explosion from over-pressure, is the 
prime duty of a safety valve, when we find 
its capacity for doing this, as given by one 
authority, four times as great as that given 
by another, it seems a reasonable con- 
clusion that there must be a difference in 
opinion as to what a safety valve should 
do. Either this or that some slight varia- 
tion in construction brings about a differ- 
ence in action that, in its extent, is quite 
incomprehensible by average intelligence. 
Relerence is had here to the ordinary 
saiety valve of commerce, or, as is quite 
generally the case in boilers of consider- 
size, to those made for the occasion. 

valves are not commonly made with 
creat degree of refinement, it is true, 

ne is not likely to be very much 
than another. 

an example of what a safety valve 
be called upon to do, I recollect an 
1 ce in the early days of the familiarly 
d ated “pop” valve. I was commis- 
sicved by the inventor to look after the 
€ ment of a locomotive with a pair of 

for trial. The locomotive was a 


one for the day, used for hauling 
heavy grade. 
considered that in all respects the 
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engine would do better with 20 pounds 
higher steam than the old valves began 
blowing at. The master mechanic was 
skeptical as to the ability of the new 
valves to hold the pressure at, practically, 
the 20 pounds increase, and before their 
application rather insisted that I should 
make the trip up the hill to see what the 
old valves would not do. I had previously 
made this same trip with the inventor, 
and for the same purpose, but the master 
mechanic was not then present. The en- 
gine was steaming at her best—and that 
was good—when the top of the hill was 
reached; then, at the request of the mas- 
ter mechanic, steam was shut off. Despite 
the protest of the old valves, the pressure 
increased 20 pounds in so short a space of 
time, and under such vigorous protest, as 
to make the ability of the new valves to 
do what was guaranteed for them look 
almost doubtful. How far this increase 
of pressure would have gone on, but for 
the interference of the engineer, I do not 
know. 

As has been intimated, it is a rather 
notorious fact that the ordinary safety 
valve, as used on the boilers of stationary 
engines, is made with rather ample dis- 
regard for precision. It is useless to waste 
time discussing its shortcomings in this 
respect. The valves will undoubtedly con- 
tinue to be made about as they have been 
madg, notwithstanding it has been shown, 
repeatedly, that they can be made to be- 
have much better than they do behave. 
They must be taken, and reasoned from, 
about as they are found. One of the 
strong points in favor of the various 
“pop” valves brought out during the past 
thirty years, is that they must be well made 
and mounted, or they will not operate 
with any degree of satisfaction, which is 
a good deal more in their favor than would 
appear at first sight. 

What little I am able to say of the com- 
mon lever safety valve, comes up through 
observation of what it does, and not 
from calculations of what it ought to do. 
That observation leads to the belief that 
the extreme limit as to size should be 3% 
inches diameter. When the proper open- 
ing cannot be had with this diameter, then 
two valves should be employed. , The 
reason for this is that a large valve never 
behaves as satisfactorily as a smaller one. 
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For example, a 5-inch valve has more than 
twice the area of one 3% inches diameter, 
but for the ordinary purposes of a safety 
valve will lack very much of passing 
twice as much steam. This, I believe, is 
not only a matter of observation of every- 
one who has given the matter much atten- 
tion, but it is a matter of record as well. 
This is not only true of the ordinary valve, 
but is, in a measure, equally true of any 
“pop” valve, so far as I have had oppor- 
tunity to observe. Why this should be 
true of the ordinary lever valve is too 
plain to require consideration. Why it 
should be true of the “pop” valve, if I am 
right in assuming that it is true, is by no 
means so evident. 

It is not an entirely simple matter to fix 
upon the proper size of a safety valve for 
a boiler of given dimensions, unless the 
exact conditions under which the boiler 
is to be operated are known. The refer- 
ence is frequently to the grate area; but, 
manifestly, this is by no means conclusive, 
unless it is known what kind of coal is to 
be burned, and how much of it. 

Taking all things into consideration, 
the quantity of water evaporated, as per 
hour, is the best reference from which to 
decide upon safety-valve area; but how 
much water will be evaporated by a boiler 
of given dimensions, is a puzzling ques- 
tion that comes up. Still, there are con- 
ditions that largely prevail in the practice 
of this country, that, if taken into con- 
sideration, are not likely to lead far astray. 
Other conditions may be taken as excep- 
tional, and treated accordingly. These 
conditions are: That the maximum quan- 
tity of coal used for steam-making, con- 
sumed per square foot of grate surface, is 
17 pounds per hour; that each pound of 
coal will yield, for steam-making, 9,000 heat 
units; that every 1,000 heat units will, ac- 
cording to prevailing practice, evaporate 
1 pound of water into steam within the 
limits of pressures ordinarily employed; 
that the number of pounds of water evapo- 
rated multiplied by .0055 gives, in square 
inches, the requisite area of safety valve 
to relieve the boiler from the danger of in- 
creasing pressure.* 

Take, for example, a boiler of 25 feet 


* I think one authority, assuming[the quantity 
of water evaporated to be known, makes this 
multiplier .oo6, but am not quite certain. 
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According to the foregoing, 


25 X17 X ~) 
1000 A OO 


grate area. 


we have ( 


square inches as the safety-valve area re- 
quired. This would demand two valves 
of the common type of 3% inches diam- 
eter each, which would then be a little 
small by figures, but might be trusted. If 
more coal is probably to be burned, then 
the safety-valve area should be increased 
correspondingly. 

It may be said this is going to ex- 
tremes. Taking care of extremes is 
exactly what a safety valve is for. Failing 
in this, it loses its name, which reverts to 
the boiler attendant. 

In the foregoing, the supposition is that 
the weighted lever safety valve is the only 
kind to be used on a boiler. Personally, 
I would use but one such valve on a boiler, 
however large, and that would in no case 
exceed 3 inches diameter. All that it 
would be necessary to do beyond what this 
valve would do, should be done by a 
“pop” valve, which, being set to blow a 
pound or two later than the lever valve, 
would be the safety valve; the lever valve, 
in the instance of a large boiler, being 
little more than a warning valve—its 
warnings to be heeded, if heard; if not 
heard, nothing worse than a little waste of 
steam would result. 


A A A 
The Use of Shade Lines on Drawings. 


BY F. A. HALSEY. 


Among those who use and advocate 
the use of shade lines on drawings, there 
is a difference of opinion and practice in 
their use. Back of this is the greater dif- 
ference of opinion as to the advisability of 
their use at all, but this will not be dealt 
with here. Many for whose judgment in 
mechanical matters I have the highest 
respect, object to them and do not use 
them. My opinion is that they add to 
the clearness of drawings, and by that fact 
are justified—the trifling amount of labor 
involved in making them being, in my 
opinion, a small price to pay for their 
undoubted effect in making the draw- 
ings plainer. This added clearness is, 
however, their only justification. They 
are not used for artistic effect or to show 
lines dividing surfaces in the light from 
those in shade, and right here is the 
point of divergence of opinion referred 
to. 

This statement that they are not made 
to show the lines dividing light and shaded 
surfaces, is made because, for the purposes 
of working drawings, no one cares which 
surfaces are in the light or which are in 
the shade, or which lines divide one from 
the other. A recognition of this fact, and 
of the fact previously stated, that their 
only purpose is to make the drawings 
plainer, will clear away a lot of fog. If 
their only purpose and effect were to dis- 
tinguish the light and shaded surfaces, 
their use could not be justified, as they 
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would only involve useless labor in show- 
ing what no one cares anything about. 

The following is an attempt to show 
that the light and shaded surface view is un- 
tenable, because it leads to many absurdi- 
ties, and causes many lines to be drawn 
in a way which is the reverse of clear and 
would not, in fact, be understood by a 
large majority of those who have to read 
drawings—and it is for them that the lines 
are put on. 

The use of these lines has usually been 
explained, with reference to light and 
shaded surfaces, by means of the concep- 
tion of the light coming over the left 
shoulder, and the student is taught that 
lines dividing the surfaces in the light 
from those in the shade should be heavy, 
and all others light. Following this up, 
the one who attempts to be logical in the 
matter will say that the lower side of a 
horizontal cylinder, as in Fig. 1, should 
not be heavy, because it does not divide 
such surfaces, the lower portion of the 
cylinder, both the portion seen and that 
not seen, being in shadow. 

If this were the end of the objection, it 
would not be serious, and might, to save 
controversy, be granted; but it is not. 
Consider the right-hand end of the same 
cylinder. From the top down to point a 
the line defining the end divides a surface 
in the light from one in the shade, and by 
consent of all, should be heavy; but below 
point a both surfaces defined by the line 
are in shade; and if the logic above defined 
is to prevail, this line should be heavy 
above point a and light below it. Is there 
anyone who will advocate such a practice? 

To carry the logic further, the line 
defining the left-hand end of the cylinder 
is in a reverse condition. Above point 
b, on the same level as a, this line divides 
surfaces, both of which are in the light; 
but below 6 the cylindrical surface is in 
the shade; and if logic is to be followed, 
the lower end of this line should be 
heavy. Will anyone seriously advocate 
such a practice? 

Another logical result of this view of 
the question would be to make the right- 
hand line of a hexagon nut, Fig. 2, light; 
while any view of the question from the 
light and shade standpoint would make 
the base line to the left of a heavy, and to 
the right of it light, because the right- 
hand face is in the shade. Did anyone 
ever see hexagon nuts so drawn? 

Some purists in such matters will save 
themselves, as regards the left-hand end 
of the cylinder, by adding that, if the 
heavy line is to be used, the surface in the 
shade must be out of sight, or at most 
seen only by its edge. Unfortunately, as 
in the previous case, this is not the end 
of this contention. In Figs. 3 and 4 are 
shown in sectional plan and elevation, 
blocks having recesses in their front sur- 
faces. In Fig. 3 the sides of the recess 
are perpendicular to the front surface, 
while in Fig. 4 they are slightly inclined 
to it. Lines a and b for the sides of this 
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recess in Fig. 3, would by all | 
heavy; but the contention that the 
surface must be seen by its edz 
would make these lines a and b o: Fig, , 
light. Now, if shade lines are of «ny use 
at all, it is in just such cases as * jis, ip 
showing this recess to be such an 
raised projection, and for that pur 
heavy lines are just as useful in | 
in Fig. 3. This may be seen by 
ing Figs. 4 and 5—the latter repre: onting 
a piece having a projection fron sur- 
face, instead of a cavity sunk in it. [If 
we admit that the shaded surfa 
be seen, the resulting shade lines 
elevations of Figs. 4 and 5 define 
whether the piece has a projectio 
cavity; while if the heavy line i 
used only when the shaded surfac: 
of sight, the elevations of Figs. 4 
will be alike, as in Fig. 6, which mai 
distinction between the cavity and the 
projection. There can be no question that 
Figs. 4 and 5 are clearer than Fig. 6, and 
that the heavy lines should be used 
whether the shaded surface can be seen or 
not, but the logical result of this conclu- 
sion is that the left-hand end of Fig. 1 
must be made heavy below point b. - It will 
be seen that the difficulties of a logicai 
treatment of the subject from the stand- 
point of light and shade are thickening 
rapidly, but the end is not yet. 

Fig. 7 shows a hollow cylinder cut in 
half. If this logic is to be followed, the 
shadow of the edge a must be cast on the 
inner surface of the cylinder as shown. 
Now, on this basis of procedure, the por- 
tion of the bottom line between points 
b and c must be made light, because the 
cylindrical surface above this portion of 
the line is in shadow, while the rest. 
of it must be made heavy, as drawn. Is 
there a shop in the country where such 
a practice is followed, or would such a 
method assist anyone in reading draw- 
ings? And yet this is the logical method 
of showing this piece from the light and 
shaded surface point of view. 

The condition of things shown in Fig. 
is of frequent occurrence, and if shade 
lines are to be logically used from the 
point of view here criticised, constant cast- 
ing of shadows is necessary, for no such 
line can logically be in shadow. The re- 
sult of such a practice would be to rule 
out shade lines from many places where, 
in fact, they would be useful, and to make 
their use and significance unintelligib'e 
the average man. 

In Fig. 8 the projecting piece c 
a shadow which covers portions 
lower and right-hand lines, and 
heavy lines are to indicate the di 
between surfaces in the light and th 
shade, these boundary lines must be ¢ 
as shown; while were the piece a sli 
shorter, so that its shadow did not 
those lines, they would be made 
throughout—a distinction which . 
clearly absurd to incorporate in wor<! 
drawings. 
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- illustration may be drawn from 


Anot 
a screw ad. Those who insist that the 
dark su > should be seen by its edge 
only, | ‘re be logical, and make all 
the lit f the screw light, but we have 
already in Fig. 6 the undesirable 
length which this position leads us. 
If we © low the other plan and allow 
that th ‘ace in shade may be seen, and 
proce draw the logically correct 
shade of a screw, we shall have 
some plicated shadow-casting to do 
before lines are determined, with an 
unjust amount of labor and a re- 
sult that would justly excite derision any- 
where. 

Still another absurdity which the purists 
someti! contend for, and which is 
strictly logical from the light and shade 


standpoint, is that while the light from 
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pieces shown, thereby defining overlap- 
ping pieces from flush surfaces, and at a 
glance, and without reference to other 
views, distinguishing between projections 
and depressions. 

Following this out, the lower and right- 
hand lines of Fig. 1 will be heavy, as 
shown; the desirable distinctions between 
Figs. 4 and 5 will be made, and such ab- 
surdities as Figs. 7 and 8 will be avoided. 

This discussion is the result of recent 
criticism of this paper for making its en- 
gravings in accordance with the practice 
here advocated. If it will add strength to 
the argument, the writer may add that he 
has been driven to this position by the 
logic of common sense. I was taught the 
use of these lines from the conventional 
standpoint, but having the difficulties of 
that view of them forced to my attention 





































































































A is Ps ' i Z / \ 
-~-------~~- Pe fl 
: b 
Fig. J Tm 
a a | 
| 
~\ a 
a 
Fig. 2 Fig. 3 Fig. 4 
| A 
| J a, a 
we | J 
a 7 
ff 
f L 
——- a \ 
| a ‘~ 
| | aN 
|| | ; 
| { * 
onntaencoll | ». 
‘ 
bc American Mach inist 
THE USE OF SHADE LINES. 


over the left shoulder places the heavy 
lines on the sides of pieces nearest the 
lower and right-hand edges of the sheet 
in the elevation, it places them on the 
sides nearest the right and farther edges 
in the plan. 

Shade lines drawn in accordance with 
the logic of the light and shade view of 
their purpose, will thus be seen to involve 
many absurdities, and there is little doubt 


that it is the contemplation of these ab- 
surditic ; which has led so many to say 
ludge’’ and to abandon them altogether. 
The proper thing to do, however, is to 
throw such logic to the dogs; to abandon 
the idea that the heavy lines have anything 
to do with light and shade, but to follow 
the simple principle that these lines are 
gi : conventional device for defining 
€ lo 


‘er and right-hand edges of the 


by daily practice, and at the same time 
recognizing the real usefulness of the lines 
as an aid in reading drawings, the position 
here advocated has followed as a matter 
of necessity. 

If it is granted that the purpose of these 
lines is to make the drawings plainer (and 
they can have no other justifiable pur- 
pose), then that method of using them 
which best fulfills this purpose is best. 
Inasmuch as the light and shade idea in- 
troduces complexities and anomalies, to 
no purpose except confusion, it is hard to 
see how it can be defended. 
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A bill to abolish work with machinery 
in prisons has been introduced in the 
Pennsylvania Legislature. Work for its 
own sake is wanted there. 
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Practical Mechanics Without Arms 
or Legs. 


Most of our readers will be surprised 
to learn that a person without arms or 
legs may be a practical mechanic, and yet 
such is the decision of a learned judge, 
as will be seen from the following extract 
from “Engineering News” for February 
25th: 

“A decision was given not long ago in 
Buffalo which will interest every engineer 
who has ever been under cross-examina- 
tion on the witness stand, and has had a 
lawyer try to break the force of his testi- 
mony as an expert by attempting to show 
that he was not a ‘practical’ man. The 
city charter of Buffalo provides that the 
inspectors of buildings ‘shall be practical 
building mechanics of not less than five 
years’ experience in their trade.’ The 
Board of Aldermen of the city refused to 
order a warrant drawn for the payment 
of a certain inspector on the ground that 
he was not a ‘practical building me- 
chanic.’. The inspector appealed to the 
courts, setting forth that ‘for more than 
five years prior to his appointment as a 
building inspector, he had been a student 
of architecture and building construction, 
theoretical and practical, in the offices of 
well-known architects, and had worked 
upon buildings of different kinds, and 
made plans for and superintended the 
construction of such buildings, and had 
inspected the work of their construction 
in all its branches. That he was thor- 
oughly familiar, both theoretically and 
practically, with all the details of the 
mechanism and construction of buildings, 
and with building materials.’ 

“The judge, in his decision, fully sus- 
tained the position of the inspector, and 
his opinion is an admirable answer to 
those who still cling to the opinion that 
an engineer is necessarily a more ‘practi- 
cal’ man because he has fired a locomo- 
tive, run a lathe, held a drill, or done 
some of the work of a skilled laborer in 
connection with engineering. We quote 
from it as follows: 

“*The words of the charter prescribing 
the qualifications of an inspector of build- 
ings should receive such reasonable inter- 
pretation as will make them effective for 
the accomplishment of the ends sought, 
and that is, among other things, to ex- 
clude from the position in question inex- 
perienced, unskilled, unfit and incompe- 
tent persons, and to secure the services of 
persons having a practical knowledge of 
the construction of buildings; and it would 
seem that the qualifications of the relator, 
as disclosed in his own affidavit, which is 
conceded to be true by not being denied, 
are of a high order, and that he is fully 
competent to pass upon the character and 
quality of all the material and workman- 
ship which enter into the construction, 
altering and repairing of buildings of all 
kinds. 

“ ‘Tt seems to me that his description of 





188-20 


himself and of his qualifications pictures 
to the mind a practical mechanic, who is 
especially skilled in the art of building, 
and acquainted with the rules and methods 
observed, prescribed and pursued by those 
engaged in constructing, altering and re- 
pairing buildings of all kinds, and posses- 
sing the skill to apply those rules and to 
adopt and follow those methods. He is, 
according to the record, skilled in all the 
trades which have to do with the construc- 
tion of buildings, and such a person, ac- 
cording to the “Century Dictionary,” is 
an artisan, a handicraftsman and a me- 
chanic within the meaning of the charter. 

“*The relator is clearly a “practical” 
mechanic, because he has devoted himself 
for several years to the actual work of 
drawing plans for, and the construction of 
buildings of various kinds. I am of the 
opinion that it is possible for a person 
without legs or arms to become a practical 
building mechanic; that is to say, it is not 
necessary for a person to perform manual 
labor with the tools of any special trade or 
occupation to become sucha mechanic. If 
such a person is competent to devise, di- 
rect and supervise the construction of all 
kinds of buildings in all their parts, he is 
at once an artisan, a handicraftsman and a 
mechanic. If he does all these things he 
is a “practical mechanic,” whether he has 
ever touched a tool of any particular trade 
or handicraft, or not.’ ” 

[As a matter of fact, the judge’s decision 
is entirely indefensible. We are far from 
saying that the inspector in question is 
not an entirely competent man to dis- 
charge the duties of his position, but it is 
perfectly clear that he 1s not the sort of 
man contemplated for that work by the 
Buffalo charter. Ifany other proof beside 
the use of the words “practical building 
mechanics” were wanted, it is supplied by 
the requirement that the inspectors shall 
have had “not less than five years’ experi- 
ence in their trade.” 

If “Engineering News” does not believe 
that the kind of man described by the 
charter is suitable for the work, or if it 
believes that others are just as capable and 
should be allowed to serve as inspectors, 
then it should quarrel with the charter— 
not uphold a decision which is plainly 
contrary to the intent of the law. 

The inspector in question is, apparently, 
an architect, and we wonder if he or most 
other architects would consent to their 
occupation being called a “trade.” For 
that matter, how many of them would 
assent to the judge’s decision that they 
are mechanics? Our observation is 
that they are particularly insistent in 
declaring their occupation to be one 
of the most learned of learned pro- 
fessions, and we greatly doubt if this 
inspector, whether architect or not, would 
have asked to be considered a mechanic 
if his fee had not depended on it. 

The requirements of the charter may or 
may not be wise, but it is plain that they 
prescribe that skilled workmen only shall 
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be inspectors. An architect or builder 
may be an excellent judge of work, but 
that fact does not make him a mechanic, 
any more than the capacity to judge every 
course of a banquet makes a man a cook. 

We have no reason to doubt that this 
inspector earned and deserved his money, 
but the most that “Engineering News” 
can properly say is that a wrong decision 
has righted a wrong law—and two wrongs 
are not usually believed to make a right. 

All the judicial decisions in the world 
cannot alter the fact that what is univer- 
sally understood as a practical mechanic is 
a skilled workman—with his hands.—Ed.] 


Improved Automatic Gear-Cutting 
Machine. 


The increased use of cut gearing, and 
the demands of machine constructors as 
to cost and quality of such gears, have 
been among the causes which have led 
to the design we herewith illustrate, which 
is an improvement on previous machines 
of the same class by the same builders. 
The general construction and method of 
operation of the machine will be readily 
understood from the engravings, and, in 
fact, it does not depart in essential feat- 
ures from its predecessors, but has been 
improved in a number of important de- 
tails, as a result of experience with 
them. 

Special attention has been paid to the 
protection of all the working parts from 
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dust and dirt. The feed and work 
chanism are placed at the end of : 
chine, inclosed in a case, and a: 
easy of access for changing the 

examining mechanism. 

The cutter spindle is driven by 
gears, which give a smooth and ; 
action, and do away with the nec« 
a belt tightener or other device for ad- 
justing the belt. An outboard bearing 
is provided for the spindle, so that the 
cutter is supported by bearings each 
side of it, and the outer bearing is ar- 
ranged to be easily removed when cutters 
are changed. The end adjustment of the 
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cutter spindle is made by means of a 
worm and rack, and an indicator is sup- 
plied, multiplying in a ratio of about 
six to one, for setting the cutter central. 
The spindle is much larger than in pre- 
vious machines, and the cutters adapted 
for it are now carried in stock. 

The mechanism for returning the cutter 
slide, and for indexing, is entirely inde- 
pendent of the drive when cutting, and 
for feeding, and thus the returning and 
the indexing are at constant and 
mum speed, regardless of speed o 
at which the machine is working. 
hand-wheel, used for moving the 
slide by hand, disconnects automa 
and remains stationary when not it 
The machine has twenty-seven chan 
feed, the intention being to secure the 
widest possible range, so th>t the max 
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mum | be attained under any given 
conditi 

Spe attention has been paid to in- 
suring uracy of division, and the in- 
dexed worm, though rigidly supported, 
can be readily disconnected, and the work 
spindle revolved by hand. The vertical 
adjustment of the work spindle is by 
means 0! a graduated screw, the gradua- 
tions reading to I-1oooth of an inch, and 
the s , rests upon ball thrust bear- 
ings. 

As shown, the larger machines have 
an outboard bearing for the cutter spin- 
dle, which is attached to the bed of the 
mac! but the smaller machines of 
this line have an overhanging arm for 
supporting the outer end of cutter arbor. 

All nuts and bolts in the machine which 
are frequently handled in its working, 
are provided with permanent handles, 
thus doing away, so far as possible, with 
the use of wrenches. The machine is 


made by the Brown & Sharpe Manu- 


facturing Company, Providence, R. I. 
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the use of strongly driven and supported 
end mills, as they are free-cutting, com- 
paratively inexpensive to make and main- 
tain, and on work for which they are suit- 
able the greatest production can be ob- 
tained. Therefore, there are two hori- 
zontal spindles, which run in bronze 
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boxes, each provided with 3-inch horizon- 
tal movement for adjustment, and driven 
by a 4-step cone for 5-inch belt, through 
gearing in the ratio of 61 to 1, each carry- 
ing an end mill 14 inches diameter, hav- 
ing 70 teeth. Also a vertical spindle pro- 
vided with 3-inch vertical adjustment, 




















A MANUFACTURER’S MILLING MACHINE. 
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A Heavy Manufacturing Milling 
Machine. 


accompanying illust-ations are of 
-spindle milling machine, recently 
icted by Beaman & Smith, of 
idence, R. I., and designed to re- 
. as rapidly as possible, the surplus 
ial at each end of a cast-iron piece 
ng enough for a light finishing cut), 
| at the same time taking a finishing 
‘er a certain part of the piece, at 

ht angles to the ends. 
‘ter due consideration, it was deter- 
ned that the desired results could be 
“complished in no way as rapidly as by 
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SECTION THROUGH SPINDLE OF MILLING MACHINE. 

















driven by a cone having three steps for a 
34-inch belt, through gearing in the ra- 
tio of 11 to 1, carrying an end mill 6 inches 
diameter, having 30 teeth. Fig. 2 is a 
section through the spindle boxes and 
sleeve of a horizontal spindle, showing 
the construction and means of end adjust- 
ment. The work is placed in suitable fix- 
tures, which are on a table 10 feet long 
and 14 inches wide, provided with auto- 
matic feed and stop; also with quick 
movement in either direction, by power, 
at the rate of 15 feet per minute. 

The feed is by a fixed screw with the 
nut driven by a cone having four steps, 
through change gearing by means of 
which a table feed varying from I to 12 
inches per minute can be obtained. The 
rate of table travel or feed per minute was 


























3a 
ZA Bed Frame 
BL A=Screw Support on Platen 
ll : B=Ball Bearing Thrust Washers 
a Are. »x in ale] = 
A : - 
a —_. 
oc A Ty 
- Stationary Screw 
“10 aa 
O°O! 














FEED MECHANISM OF 


American Machinist 


MILLING MACHINE. 
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considered one of the most important fea- 
tures, and a wide range of feed is pro- 
vided for. The worm feed-shaft is pro- 
vided with a friction drive to insure the 
slip of feed, should there be any abnormal 
strain on the feed mechanism. 

The machine weighs about 12 tons, and 
requires a floor space of about 22 feet in 
length by 9 feet wide. 


A A A 
The Zeuner and Bilgram Slide-Valve 


Diagrams. 

An inquiry from a subscriber for a brief 
statement of the method of laying out 
these diagrams, leads us to give the fol- 
lowing explanations and _ illustrations 
without demonstration: 

In Fig. 1, which represents the Zeuner 
diagram, the diameter ab is made equal 
te the valve travel. The line cd is drawn 


at an angle ecd from the perpendicular 


ae 


£)\\ 
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Fig. 1. THE ZEUNER DIAGRAM. 


ce, equal to the angular advance, but in 
the direction from ce opposite to that 
occupied by the eccentric. That is, the 
direction of rotation in the diagram being 
that shown by the arrow, the line cd is to 
the right of ce, while the actual position 
of the eccentric is to the left of it. On cd, 
as a diameter, the valve circle is drawn, 
and from ¢ as a center, and with radius 
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Fig. 2. THE -BILGRAM DIAGRAM. 


ef, equal to the steam lap, is drawn the 
arc g h, and similarly with radius c i, equal 
to the exhaust lap, is drawn the arc jk. 
The various radii being then drawn, the 
results are as follows: Crank position for 
lead cl; for cut-off cm; for exhaust open- 
ing cn; for exhaust closure co; actual 
lead opening to steam p q; to exhaust rq; 
extremne opening of port to steam df to 
exhaust di. Should the valve have nega- 
tive inside lead, or “inside clearance,” the 
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arc j k would be drawn as shown, but the 
positions of the crank for exhaust opening 
and closure would change places, and the 
extreme opening of the port to exhaust, 
instead of being di—=cd—ci, would be 
cd+ct. 

In Fig. 2, which represents the Bilgram 
diagram, ab is, as before, equal to the 
valve travel. The angle acd is made 
equal to the angular advance. From d 
as a center, with radius de, equal to the 
sieam lap, and with radius df, equal to 
the exhaust lap, circles are drawn as 
shown. The various radii being then 
drawn, the results are as follows: Crank 
position for lead cg; for cut-off ch; for 
exhaust opening ci; for exhaust closure 
cj; actual lead opening to steam kl; to 
exhaust mn; extreme opening of port to 
steam ce; to exhaust cf. Should the 
valve have inside clearance, the positions 
of the crank for exhaust opening and 
closure would change places as before, 
and the extreme opening of the port to 
exhaust would be co. 


A A A 


Repairs of Electrical Machinery.—V. 
BY A. R. HARRIS. 


In the last article, the manner in which 
a series-wound multipolar armature is 
cross-connected was explained, and it was 
shown that in order to obtain mechanical 
symmetry it is necessary to drop one coil 
in one of the sections, and also one com- 
mutator segment. It was also stated that, 
electrically, the leaving or removing of 
this coil would make no material differ- 
ence so far as the armature is concerned, 
but this is not strictly true with respect 
to the commutator, as will be seen at 
once from the following: In the figure 
given in that article, an eight-pole arma- 
ture was shown, with 32 coils, or four to 
each section. By tracing the connections 
from one commutator segment to the one 
next to it, it will be found that the number 
of coils between successive segments is 
four, and, therefore, the tendency to spark 
will be that due to the action of this num- 
ber of coils. Ifthe odd coil is left in, and 
is connected with the adjacent one, there 
will be but one coil between the two seg- 
ments to which these coils are connected, 
and, therefore, the tendency to spark as 
the brush passes this point will be much 
less than at any other point. This will 
disturb the equilibrium of the commuta- 
tor, and might result in increasing the 
sparking; hence, it is desirable, on this 
account as well as for mechanical reasons, 
to leave the coil out. It must not be 
supposed that the space the coil would 
occupy is left vacant; this is not done; 
but, instead, the armature and the com- 
mutator are spaced so that the remaining 
coils and segments will fill up all the 
space. 

When the armature is connected so as 
to be in parallel, with only two sets of 
brushes on the commutator to take off the 
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current, the coils remain the same 

the number of brushes is equal 
number of .poles. The connecti 

tween the commutator and the a: 

coils also remain unchanged, 
cross-connecting is all done in t! 
mutator. Fig. 1 illustrates how 

done in the case of an eight-pole 

ture. In this figure there are 3: 

and the direction of the current 

is shown by arrowheads. It will 

ticed that segments I, 2, 3 and 4 ar 
nected with the coils where the dir 

of the current changes, and this is al 

of segments J K Land M. Now, if the firs 
four segments are connected tog 

and a brush is placed in contact with 
ment I, and the second four segme: 
connected with a brush resting upon 
the current passing to or from the cor 
mutator through these brushes will < 
equally between the four segments t 
are connected to each brush, and 
flow through the eight separate paths 
the armature wire. From the foregoing 
it will be seen that, to cross-connec 
commutator for an armature wound in 
parallel, all that is necessary is to divide 
the number of segments in the commuta- 
tor by the number of pairs of poles, and 
connect all the segments separated by this 
number with each other; thus, if there are 
six poles, equal to three pairs, and sixty 
segments, the connected segments must 
be twenty apart, since sixty divided by 
three equals twenty. 

In order to make a mechanical job of 
the cross-connecting, the connections are 
generally of sheet metal, which is bent 
into the form shown by the dotted lines 
aa, bb, cc, etc. If the number of coils 
wound upon an armature were as small 
as that shown in the figure, there would 
be very little difficulty in getting the con- 
nections in place, no matter how they 
might be made; but as in actual machines 
the coils are vastly more numerous, it is 
necessary to use considerable judgment 
so as to not crowd the connecting strips so 
close together as to destroy the insulation 
between them. It is on this account that 
they are given the curved shape shown; 
anyone who will experiment a little with 
a pair of dividers and a piece of paper, 
will soon find that, by changing the shape 
of these curves, the lines can be made to 
come closer or be spread further apart 

Commutators cross-connected in this 
way sometimes give out by an imperiec- 
tion in the insulation of the connectin 
strips, and occasionally the insulation i 
damaged in an accidental way, as when 
becomes saturated with oil from the bear 
ings, which is impregnated with metaiil 
particles. Such injuries act in precise! 
the same way as a short circuit betw: 
the segments of the commutator it 
two-pole machine, and in the majority 
cases result in burning out the coils. 
the position of the damaged coils, 
defect in the cross-connections can eas |y 
be found, and it must be removed befo: 
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the mac! ne is used again, as the replacing 
of the >: rned-out coils will not remedy 


the w! lefect. A short circuit of this 
kind ie distinguished from one be- 
tween t adjoining coils, or of a single 
coil s -circuited upon itself, from the 
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manner is perfect, there should be no 
electrical connection between the adjacent 
segments; that is, when the commutator 
is disconnected from the armature. The 
connection of the armature coils with the 
cummutator, in this case, is just the same 
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z. 1. PARALLEL-CONNECTED MULTIPOLAR ARMATURE WITH CROSS-CON- 


NECTED COMMUTATOR FOR 


fact >t the latter will only burn out one, 
or both of the coils involved, while the 
form:~ will destroy as many coils as there 
are prs of poles, and they will be equally 


spac’. around the circumference. When 
a cc\mutator cross-connected in this 


USE WITH TWO BRUSHES. 


as if it were of the two-pole type, and all 
that was said in relation to the precautions 
to be observed in the latter, to prevent 
making improper connections, apply in 
the present case. 

With armatures that are connected in 
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series by cross-connecting the armature 
itself, in the manner explained in the last 
article, it is not so easy to trace out the 
proper ends whenever, by any cause, a 
number of the connections with the seg- 
ments of the commutator become discon- 
nected; but by resorting to the expedients 
to be explained in the following, the ends 
can always be found with certainty: 

Suppose we have a case as represented 
in Fig. 2, in which there are six discon- 
nected wires; this is a greater number 
than would have to be contended with, as 
a rule, but it is taken because the greater 
the number, the greater the difficulty. 
Three of these wires would come from the 
outside of coils 1, 2, 3, directly opposite; 
they could come from no other place. The 
other ends would come from the inside 
of coils, either to the right or left of the 
break. Suppose the armature is of the 
eight-pole type; then these wires would 
belong to coils one-quarter of the circum- 
ference from coils I, 2, 3. This being the 
case, fo segment a would be connected the 
inside end of the coil whose outside end 
connects with segment c, if the connec- 
tions come from this side; but if they come 
from the other side, the outside end of the 
coil would be connected with a segment 
diametrically opposite c. Generally, the 
direction from which the wires ghj come 
can be determined by inspection; but 
whether they can, or not, we can ascer- 
tain in the following manner: Discon- 
nect the wires from the segment directly 
ahead of c, in the direction indicated by 
the arrow; separate the ends, and with a 
magneto, or galvanometer, test ends ghj 
with the outside end connecting with seg- 
ment c. If any one of these ends belongs 
to the same coil, the fact will be revealed 
by the test; if the outside end connected 
with ¢ does not belong to the same coil 
as one of the ends ghj, then the inside 
end connected with ¢ will be connected, 
indirectly, through a bottom and right- 
hand-side coil. Suppose we find that the 
outside end tried on the first test belongs 
to the same coil as end /; then, as c is one 
segment in advance of the one that cor- 
responds with a, it follows at once that 7 
must connect with the segment ahead of a, 
and also that the other wire connecting 
with this segment must be the one coming 
direct from coil 1. 

Having found the proper ends to con- 
nect with the first segment ahead of a, 
disconnect the second segment ahead of c, 
and test the wire coming from the outside 
of the coil directly opposite it, with ends 
gh. If h is found to be the proper end, 
connect it with the second segment ahead 
of a, and to this segment also connect 
end ¢ of coil 2. After this much has been 
done, there will remain but two ends, g 
and f, and these will have to connect with 
the third segment ahead of a. All this 
being accomplished, replace the wires dis- 
connected with the two segments ahead of 
c, and after properly insulating the wires 
from each other, the armature will be 
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ready for use. Thus it will be seen that 
what, at first sight, is a hopeless confu- 
sion, can be reduced to actual simplicity, 
if we only know how the wires are con- 
nected with the commutator. 

A A A 


An Auxiliary Tool-Holder. 

The device shown in the accompanying 
cut is the subject of a recent patent. It 
seems to require no explanation. The 
auxiliary tool-holder has a ring base which 
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A NEW TOOL-HOLDER. 
goes over the regular tool-post, and is 
clamped by a tool held therein. A V-jaw, 
set up by the horizontal screw, may be 
used for clamping boring tools with 
straight, round or octagon shanks, larger 
than would go in the upright tool-post; 
or for certain jobs two tools may be set at 
once, as, for instance, a boring tool and a 
thread tool. 
A A A 


British Frankness Again—American 
Tools. 

The following article, which we clip 
from “The Practical Engineer,” under the 
title, “The Necessity for Good Tools,” is 
another illustration of this quality which 
we have before remarked of the English 
technical press. The recognition which 
American machinery is now receiving 
abroad is certainly most gratifying—the 
more so as the recognition comes to us 
by way of the pocket-book as well as by 
way of talk. 

We regret to notice in the same issue 
of “The Practical Engineer,” an illustra- 
tion of the absence of this spirit, in its re- 
publication, without credit, of Mr. Sears’ 
article on the “Thickness of Cylinder 
Walls,” which was first published in our 
issue for January 21st. This, however, we 
bound to exceptional. In 
the many articles republished from our 
columns by the English press, we find 
very little cause for complaint on this ac- 
count; in fact, we have come to look for 
a more careful observance of courtesy of 
this kind from that quarter than from our 
American contemporaries. The article 
first referred to says: 

“At the anniversary dinner of the Man- 
chester Association of Engineers on Sat- 
urday, Sir W. H. Bailey, in proposing 
‘The Trade of the District,’ was emphatic 
in his appreciation of the value of good 
tools. He stated that in the United States, 
shops paying men 60s. per week could pro- 
duce a given piece of machinery for a 
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cheaper price than a firmin England could, 
although the latter had the advantage of 
paying only 36s. or 38s. He added that 
the cause for this disparity was that bet- 
ter and more accurate tools were in use 
in America than in England. 

“The leading engineers of this country 
have long since recognized the fact that 
neither economical nor good working is 
possible without the employment of the 
best tools which can be purchased. There 
can be no question, however, that our 
American cousins were the pioneers of 
much that has been done to raise the 
standard of labor-saving appliances. Ina 
country where, for many years, capable 
workmen were at a premium, and in fact 
sometimes absolutely unobtainable, the 
maker of a machine which dispensed with 
the services of even one man, found a 
ready and profitable market for his wares, 
and ingenuity was thereby always en- 
couraged and stimulated, with the in- 
evitable result that what was found to be 
wanting in the shops was soon forthcom- 
ing. 

“Perhaps the difference between the two 
countries was also rendered more marked 
by the conservatism of our engineers of 
a few decades since, who rather regarded 
the toolmaker’s representative as a man 
to be got rid of, rather than one to be con- 
sulted on some difficult point of machin- 
ing. The tendency of many managers was 
then, perhaps, too much in the direction 
of avoiding capital outlays as long as pos- 
sible, and of making a tool ‘do’ long 
after it should have been replaced by 
something newer. 

“Competition, and the rapid interchange 
of opinions and ideas which now takes 
place between men of all nationalities, 
have tended to change all this. The users 
of tools of the highest class are keen to 
test any improvements which promise 
well, while the makers are on the alert to 
secure or adapt any new system which 
promises to render their productions more 
useful and more acceptable to their cus- 
tomers. On the question, too, of work- 
manship and accuracy there can hardly 
be a doubt that, comparing together the 
very best houses on either side of the At- 
lantic, they will be found to be at least 
equal, and no disadvantage rests with the 
English makers on these all-important 
points.” 


[We are inclined to think there are 
other reasons for our effective competi- 
tion besides those given by Mr. Bailey. 
English mechanics who come over here 
to work do not attribute our greater 
product per man entirely to better tools 
by any means.—Ed.] 

A A A 


Adjustable Packing for Journal 
Boxes. 

The accompanying sketches are practi- 
cally self-explanatory of an adjustable 
shim or packing piece, to facilitate the 
close adjustment of engine bearings or 
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other pillow blocks, where precision and 
security are necessary. The 
pieces consist of two thin wedge 
placed upon each other, and wit 
inclinations in opposite directions 
wedges each have a large slot 
center, one side of each slot havin 
teeth, as shown. As the wedges are 
so that these rack teeth come up 
posite sides, a pinion working in th 
of both wedges at the same tims 
move them in opposite directions. 
adjusting pinion is upon, or is a par’ 
spindle which may be turned as req 
for the adjustment of the wedges, an 
securely fastened. For flat box« 
pinion spindle has a thin head, larg: 
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ADJUSTABLE SHIMS. 


the pinion, and the spindle is then secure 
by a nut on the outer end. For the adju 
ment of quarter boxes, the body of th 
spindle is as large as the larger, or outsi: 
diameter of the pinion, and then it car 
slipped in after the wedges are nearly i 
place, and fastened by a set-screw 01 
side, as shown. The wedges need 
have much longitudinal range, as ° 
they can go no further in either d 
tion, parallel shims may be slipped : 
taken out to make the required total t! 
ness. When the wedges are properly 
the cap may be bolted down solidly 
securely upon them. 

This device is the invention of J 
Sanford, of Jackson, Mich., who infc 
us that he has used it in a numbe 
cases with good results. 
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Electri-aily Driven Boiler Shell Drill- 
ing Machine. 


Ther: is an undoubted movement in 
this ¢ try toward the drilling of rivet 
holes in boiler shells after the bending of 
the | ; and we illustrate with this a 
new ing machine for this purpose, 
which >as just been put on the market by 
Thos Dallett & Co., of Philadelphia. 

Th neral arrangement of the ma- 
chine i the method of supporting the 
boiler «hell by rollers placed on the floor, 
will bc apparent from the engraving. The 
drilling heads will be seen to be supported 


by a heavy cross-beam supported by up- 
rights and adjustable for hight. The heads 


are adjustable horizontally along the 
bear by a fixed screw and revolving nuts. 
The heads also rotate by a worm gear 
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provide for which the spindles are given 
a traverse of 18 inches. 

The size and capacity of the machine 
may be judged from the following dimen- 
sions: Extreme distance between centers 
of spindles, 16 feet 4 inches; vertical range 
of cross-beam, from 2 feet 3 inches to 9 
feet 8 inches above base line, measured to 
center of drilling spindle when in a hori- 
zontal position; total hight of machine, 
13 feet; and length over all, 22 feet. 

A A A 
New Horizontal Boring Machine. 


We present herewith an engraving of a 
horizontal boring and drilling machine of 
the Bement type, which differs in some 
respects from the usual construction. 

Instead of the knee and table being of 
one solid piece, there is a joint at the top 





ELECTRICALLY-DRIVEN BOILER-SHELL DRILLING MACHINE. 


about the cross-beam, so that holes may 
be drilled at any position between vertical 
and horizontal, and 30 degrees beyond. 
An additional adjustment, which is not 
apparent from the illustration, is in a 


direction perpendicular to the length of 
he supporting beam. The range of this 
movement is 4 inches, and it is intended 
to facilitate the exact location of the holes 
by more delicate adjustment than that 
afforded by turning the boiler shell on its 
supporting rollers. 

Each head will be seen to have its mo- 
tor bolted to it in a manner which makes 
the motors an integral part of the ma- 
chine. The motion is started and stopped. 
and the speed controlled, by a controlling 


stat placed in a convenient position. 
head has twodrilling spindles, which 
are ‘riven by the same motor, but are in- 


d lent in their feed arrangements, 
v are automatic. The spindles of 
€ head are adjustable in their distance 


2 the minimum distance being 4 and 
the maximum 8 inches. The automatic 
fe is cover a range between .o05 and 1 
per revolution, and a quick hand- 
is also provided, which is also ar- 
ranged for staybolt tapping, to further 


of the knee, as shown, the connection be- 
ing by a large bolt which passes through 
both knee and table, and can be tightened 
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ment at any time, without danger of 
cramping the knee in its bearing upon the 
column. Then the front bearing of the 
spindle is made adjustable vertically, so 
that after the above named adjustment 
has been completed, the spindle can be 
brought into absolute alignment with the 
table. 

Other points of novelty in this machine 
will be noticed in the outer supports for 
the table and the boring bars, and to illus- 
trate these we are obliged to select a 
photograph showing the machine in a 
condition in which it is not intended to 
be used. In addition to the usual outer 
support for the boring bar and _ table, 
there is, at the end, a movable column 
which is also adapted to support the bor- 
ing bar and to be clamped to the outer 
end of the table. This is for use in cases 
where the ordinary rest would interfere 
with the work. Where the work is of such 
a nature that either of these supports 
would interfere with it, then both can be 
removed, and the slotted links shown at 
each side of the table can be used in place 
of them, merely to support the table verti- 
cally. In this latter condition it is evident 
that the outer extremity of the table would 
have no lateral rigidity, but it is probably 
intended to use the machine thus only 
where it is positively mecessary, and 
where lateral rigidity at this point may 
not be important, or can be secured in 
some other way. 

It will be noticed that the screw for 
moving the saddle upon the table is 
covered by tubing arranged like telescope 
slides, so that it is protected from dust and 
dirt. Other features will be readily under- 
stood from the engraving. The machine 
is made by the Pearson Machine Com- 
pany, Chicago, IIl. 

A A A 
suilding operations in New York City 
for the present year, it is estimated, will 
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by a nut at the back side of the machine, 
thus making the connection rigid after 
proper adjustment has been effected. This 
enables the table to be brought into align- 


BORING MACHINE. 


amount to at least $125,000,000, and about 
one half of this will go out directly as 
wages. Some other cities are also build- 
ing at nearly proportionate rates, 
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Punching Press with Cam-Ac‘ 
Stripper. 

The press shown in the accom; 
half-tone should be of interest 
readers, as showing the possibili 
up-to-date punching practice, and : 
gesting to what extent the press 
usurping the function of the drill! 
principal noticeable feature of the 
here shown is in the cam-actuated 
per device. Piercing dies havi 
tionary strippers are quite liable to 
the plates which are pierced ,by 
to such an extent as to require subs 
straightening. The stationary str 
are also a great hindrance to rapi 
accurate work, the blank having 
placed under them and withdrawn 
them in a very inconvenient and 1e- 
taking manner. In the present punch, the 
stripper plates are attached to four heavy 
vertical rods, and these receive motion 
from two cams on the main shaft. When 
the stripper is up, a free space is left 
between punch and die, enabling the ope- 
rator to manipulate and observe his 
quickly and accurately. The stripper 
plate comes down on the blank first, 
straightening it and clamping it tight be- 
fore the punches enter, and holding it 
while the punching and stripping is be- 
ing done, and the work comes out per- 
fectly straight and true. As the stripper 
plate moves up and down with the 
punches, they may be made shorter than 
the stationary stripper would permit, and 
the punches used are therefore more re- 
sistant and lasting. This stripper also en- 
ables the punching of smaller holes in 
proportion to the thickness of the stock, 
the stripper acting as a guide for the 
punches up to the moment when they 
enter the stock. 

Fig. 2 shows in detail the punch holder, 
punches, stripper, gage, blank and die, 
and their relations to each other. The up- 
per plate shown in Fig. 2 is a sample of 
the work done by this punch, being a 
telephone switchboard plate containing 00 
holes of different sizes, all punched at 
one operation. It will be noticed that 
most of the holes are considerably less 
in diameter than the thickness of the 
plate. Our readers can easily estimate 
for themselves how long it would take 
to drill these holes and how much time is 
saved by the punching. The press has 2 
6-inch shaft, weighs about 15,000 pounds, 
measures 24 inches between the housings. 
and is geared to 1 to 7%. It is built by 
the E. W. Bliss Company, Brooklyn, N. ‘ 

A A A 

A friend sends us an account of a stran 
accident which befell Mr. Adam Reising: 
a Pennsylvania Railroad engineer. O: 
of his main pins was running hot, and 
he was about to remove the cap of t 
rod-cup, it was blown off, striking hi 
just above the eye and knocking hi 
senseless. It is supposed to have bee 
caused by the generation of gas from t! 
heated oil. 
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Carbolic Acid for Tempering. 

Cat acid is recommended for tem- 
perin | tools. A French writer tried 
it wit! id chisels and secured much 
better Its than with others of the same 
batch ipered in water. The chisels 
were heated to a cherry red for tem- 
peri! | otherwise treated alike. Tests 
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Foreign Postage. 

We frequently receive, from our foreign 
friends, appeals to make it known here that 
foreign postage should in all cases be fully 
prepaid. If it is not, considerable trouble, 
delay and extra expense result. One Eng- 
lish firm writes us that fully nine-tenths of 
its American correspondence reaches its 
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CAM-ACTUATED STRIPPER PRESS. 


were also made with two puddle steel bars 
which were heated to a white heat and 


tempered in water and in carbolic acid, 
resi ‘tively. The bar tempered in car- 
bolic acid showed a finer fracture. While 


the carbon contents of the steel were not 
increased, the acid-tempered bar showed 
mor: elasticity and pliability than the 
othe, while its hardness made it most 
Suitable for tools. 


hands underpaid. Five-cent stamps should 
be placed upon letters and two-cent 
stamps upon postal cards. 


A A A 


A Correction on Grinding. 


Editor American Machinist: 

In Mr. Arnold’s article on grinding, Feb- 
ruary 25th, page 24, speaking of Fig. 5, where 
he says, “This bar was ground to one size 
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the whole length within .0025,” we find 
this is a mistake of ours in writing him. 
There should be one more cipher, making 
it one-quarter of one-thousandth, and not 
two and one-half thousandths. The same 
error occurs again in speaking of Fig. 6. 
Kindly correct this, for, as it stands now, 
it makes the statement ridiculous. The 
mistake is with us. 
BROWN & SHARPE MEG. Co., 
per C. H. Norton. 


A A A 


Letters from Practical Men. 


Method of Advancing Legislation in 
Favor of Engineers’ License. 
Editor American Machinist: 

Your editorial in the issue of February 
25th concerning license laws for engi- 
neers, calls attention to a very important 
matter, and inasmuch as petitions for such 
laws are under consideration by legislative 
committees in several States, a few words 
concerning the cause of failure to secure 
such laws in the past, and some sugges- 
tions as to what might be done at the 
present time to secure much needed re- 
forms will be of interest. 

There can be no doubt of the necessity 
of properly administered, conservative 
laws to regulate the employment of com- 
petent men to operate and care for steam 
boilers, but the public need to be con- 
vinced that such measures are for the 
greatest good of the greatest number, and 
not solely for the benefit of a compara- 
tively few engineers, for, as a rule, legis- 
latures do not favor class legislation, but 
aim to enact laws for the good of the gen- 
eral public. 

Many people have an idea that if they 
allow a license law to be enacted, the 
salaries of engineers would advance at 
once, but no greater mistake could be 
made, for the simple reason that this mat- 
ter will always be regulated by the law of 
supply and demand, and furthermore such 
an assumption implies that men who un- 
derstand the duties and responsibilities of 
an engineer are scarce, which is far from 
being true. 

There are several cities in the Union 
where license laws are in force, and have 
been for some time, but no great rise in 
wages resulted from their enactment, and 
a moment’s consideration will convince 
anyone that, if such were the case, it 
would soon be known in other cities, the 
consequence being that there would be 
many more applicants than could be fur- 
nished with situations, for there are al- 
ways good men who are willing to remove 
to another city, if they can earn more 
money by so doing. One reason for the 
indifference shown by some engineers to 
the passage of such laws, and the opposi- 
tion of others, is that they think some ill- 
advised inspector will make the examina- 
tions so hard that they cannot pass them; 
hence will be out of their situations. 
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While this is within the limits of possi- 
bility it is scarcely probable, and such a 
state of affairs could not last long, even 
if it should be inaugurated. Every bill 
presented for enactment should have some 
provision for an appeal from the decision 
of the inspector, for there is a chance for 
them to be mistaken as well as other peo- 
ple. 

One of the greatest causes for failure to 
get these laws passed, is mismanagement 
on the part of those having the matter in 
charge. In some cases at least, the plan is 
carried out as follows: Some ,organiza- 
tion of engineers will decide to present a 
bill and try to have it passed. A commit- 
tee will be appointed to take charge of the 
matter, and so far the arrangement is 
good; but if this committee and a few of 
their friends put in an appearance at the 
time and place appointed for a hearing 
before the legislative committee, they 
seem to think that they have done all that 
is necessary, the consequence being that 
there are as many, and perhaps more who 
appear to oppose it as there are to favor 
it, all of which has its legitimate effect. 

The first duty of such a committee is to 
impress upon the minds of whoever ap- 
points them or causes them to be ap- 
pointed, that cven with the most careful 
management, there will be some expense 
attached to the movement; for, in the first 
place, every organization of engineers in 
the State, without regard to name or con- 
dition, should be notified of what is de- 
sired, and asked to assist in forwarding 
the good work. Furthermore, the prog- 
ress of the movement should be reported 
frequently, in order to keep the matter 
agitated. With the advantages of the 
printing press and cheap mail delivery that 
we enjoy, this is neither a difficult nor an 
expensive matter; but it does require 
some enterprise and energy on the part 
of the committee. Notices of the time ap- 
pointed for a hearing of those in favor of 
the law should be promptly sent to every 
organization interested, and they should 
be requested to send as many delegates as 
possible to favor the bill. This will cer- 
tainly also have its legitimate effect, both 
in the numbers present to urge their 
claims, and to show that there is some- 
thing more than a local demand for the 
bill to become a law. 

All this can easily be managed through 
the various organizations, and failure to 
attend to these details will cause disap- 
pointment in the future, the same as it has 
in the past. Another point that is cer- 
tainly worthy of attention, is that there is 
a great army of engineers in every State, 
who belong to no organization of their 
craftsmen, but whose votes and influence 
are too valuable to be ignored. How to 
reach them is a problem that I will pre- 
sent, but cannot offer a practical solution 
of. Let those who have this matter in 
charge, in the several States, take meas- 
ures to interest all of the engineers, and 
the prospects of securing equitable laws 
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for the preservation of life and property 
will be much improved. 


W. H. WAKEMAN. 
New Haven, Conn. 


A A A 


Steam Engines at the Gas Exhi- 
bition. 
Editor American Machinist: 

Noting in your issue of the 11th instant, 
in the report of the Gas Exposition, “The 
anomalous feature was the presence of 
several steam engines driving pressure 
blowers or exhausters,” we are led to in- 
quire why this remark was necessary. 

So far as we are informed, all the gas 
consumed in the exposition, and all the 
gas manufactured in New York, or in any 
other town of importance, is pumped at 
some point with a rotary exhauster, which 
exhauster is driven by a steam engine, 
either directly or indirectly. Such re- 
marks are not likely to favorably reflect 
on either the manufacturer of such ma- 
chines or on the managers of the exposi- 
tion. 

JNo. S. WILBRAHAM. 

Philadelphia, Pa. 


{Our correspondent seems to have 
found in our remark more than we put 
into it. The remark was not “necessary,” 
but, under the circumstances, it was one 
likely to have been made by any visitor to 
the exhibition. It was a gas exhibition, 
with gas engines standing around looking 
for something to do. It would have been 
the most natural thing in the world to 
have had gas engines supply all the power 
(which was not of great amount) that was 
used at the exhibition. It did not seem 
to be quite consistent, under the circum- 
stances, to use the steam engines, especially 
when such an effort was made to bar out 
electricity. As to whether the gas engine 
or the steam engine would have been 
preferable for the service, there was no 
visible evidence, and no “reflection” was 
possible under the circumstances.—Ed. ] 

A A A 
The Inventor of the “ Martini” Rifle. 


Editor American Machinist: 

In your issue of the “American Ma- 
chinist,”” February 11, 1897, I see a notice 
of the death of M. Martini, “inventor of 
the Martini rifle.” Now, I would not de- 
tract from the Swiss gunmaker’s fame in 
the least, but I believe in giving credit 
where credit is due, and wish to say a 
word about this justly celebrated rifle: 

The Peabody rifle was invented by 
Henry O. Peabody, of Boston, and the 
patent for the same was dated July 22, 
1862. The arm was adopted by several 
European governments, and also by some 
of the States, as an arm for the militia. 

While the gun was in the hands of the 
Swiss Army Board, M. Friedrich Martini, 
a Swiss gunsmith, applied for a patent on 
an “improvement to the Peabody breech 
system.” This improvement consisted in 
discarding the outside hammer, or lock, 
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and substituting an inside firing pin 
actuated by a spiral spring. Mr. | cabody 
had anticipated this design by about four 
years, and put it aside on account of the 
prejudice at that time against spiral 
springs in military rifles. England a opted 
the rifle with Martini’s firing pin, and 
rifled the barrel, on the theory of Alexan- 
der Henry, a Scotch gunsmith, and called 
it the Martini-Henry. 

And just here a word about this same 
Alexander Henry. He came to the United 
States in 1874, and instituted suits for 
damages against some of our arms manu- 
facturers; the decision of the courts was 
adverse to his claims, as it was shown 
that what he claimed to be his invention 
had been long in use in our sporting 
rifles. 

England’s calling the arm the “Martini- 
Henry” was a gross injustice to the 
original inventor, and this injustice is 
aggravated by appending to the name of 
one man whose claim is simply that of an 
improvement, the name of another who 
has been proven to have no claim at all 
to anything. 

These are some of the facts about the 
rifle in question, and it is but justice to 
Henry O. Peabody, if he is living, that 
they should be more generally known. 

WILLIS H. Brow. 

Fall River, Mass. 


A A A 


Runaway Engines and Governors, 


Editor American Machinist: 

We’ hear many ideas advanced as to the 
cause of engines running away, more es- 
pecially in electric stations, while the won- 
der is that the runaways are so few. A 
single-valve engine can be made that will 
regulate closely, from no load to a full 
load, if it is operated non-condensing; 
but put a condenser on and there is 
trouble with a light load. Without a 
condenser, the compression would hold 
the engine; but when the condenser is put 
on, most of this compression is taken off, 
and the engine becomes a different ma- 
chine. 

At one station I set out to save 40 per 
cent. in their fuel account, and, among 
other things, I put in a condenser. They 
were instructed to start up their 14 x 18 
single-valve engine with a vacuum, and 
without load, so as to see what to expect. 
It was apparent at once that the throttle 
would have to be nearly closed with a 
light load, and they were cautioned when 
they threw off the street lights to look out 
for the engine. These were thrown off 
that night when the moon came up, avout 
10.30, and the engineer tried to straignten 
things out with the throttle, and the 16- 
candle lamps were a surprise, being some 
of the time 25 and some of the time I 
candle-power. He would shut the throt- 
tle clear down, and then give it two oF 
three turns open. I finally took hold of it 
and shut it up, so as to know where to 
start from, and then gave the wheel about 
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half a turn, and soon had it regulating ail 
[hen a mark was made on the 


right. 
wheel, so that the engineer would know 
how iar to open it with a light load; and 
when « heavy load was thrown off he 
could turn the wheel a-certain number 
of times and stop at that mark, and after 
that he had no trouble. 

We occasionally have the same trouble 
with four-valve engines, although there 
is no excuse for it. If a governor is made 
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Fig. 1 Fig. 2 


so that the angle of the links will have no 
greater change than shown in Fig. 1, the 
valves set so that the governor at its high- 
est point will prevent the valve from 
opening, so that the engine will get no 
steam, and have the total rise of governor, 
from commencement of cut-off to taking 
no steam at all, not to exceed 2% inches, 
there will be no danger of the engine run- 
ning away, and the regulation will be 
good if the governor parts are light and 
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This engine, with two others that regu- 
late about the same, was built by a firm 
that stands among the highest in the 
country. The regulation of these engines 
is so poor that it gives a big “boost” to 
makers of single-valve engines. 

One of the worst cases of governors 
for Corliss engines is copied from mem- 
ory and shown in Fig. 3. AA are the tap- 
pets for releasing the valves; B, governor- 
stand; C, dash-pot; D, lever on shaft com- 
municating with low-pressure cylinders; 
E, rod to change low-pressure to fixed 
cut-off; F, lever receiving motion from 
governor, and transmitting it to the other 
levers, bell cranks, etc. On the opposite 
side of this lever is another, on which 
slides the weight for speed adjustment. 
All the levers in this rig are cast-iron and 
very heavy. The rods are %4-inch extra 
heavy pipe. The dash-pot piston has a 
cast frame, as shown at C, in which are 
two coiled springs of about %-inch wire. 
The object is that should the piston in 
the dash-pot not move free enough, from 
the oil being too thick, these springs 
would compress. It would, however, 
take a good many pounds to compress the 
steel springs. This piston, with frame, 
springs, etc., will weigh some 10 or 12 
pounds. This, together with the sliding 
weight and heavy levers, brings a heavy 
friction on the bearing G. 

It was attempted to make this governor 
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RUNAWAY ENGINES" AND GOVERNORS. 


frictionless. The governor should have 
a counterweight and run fast. 

A builder promised to build a governor 
as mentioned, but, instead, made it like 
Fig. 2, with a rise of 4 inches, and when 
in its highest position it can be seen how 
the direction of the pull on the links 
Opcrates to move the sleeve that con- 
t the cast-off tappets. The pull is 
nearly at right angles, and this engine, 
calculated to run at eighty revolutions, 

uld vary from seventy to above ninety 
—iust how far, it could not be told, as 
t the throttle was closed. The erect- 

“man did not dare to start with the con- 
censer, because the engine could not be 

trolled. This governor was finally 
rought down to about 234-inch rise, the 

ves set so that the steam could be 
er irely shut off, and it would control 
the engine within about six revolutions. 


work with only 2%4-inch rise. When the 
speed got high, so that the governor could 
overcome the friction of all the heavy 
weights, it would start the whole rig and 
go clear to the top, shutting off all the 
steam. When the speed got low enough 
to start the other way, it would come 
down with a slam, giving steam full 
stroke. It was then changed to give the 
governor somewhat over 4 inches rise, 
and that gave it a little better control, 
so that by nursing it when starting, it 
could be got, in the course of ten min- 
utes, so that the voltmeter would keep 
within some 3 or 4 volts if the load was 
steady and there were no disturbing in- 
fluences anywhere to alter the governor. 
Such a thing, however, as letting the 
vacuum down 10 inches upsets it com- 
pletely, and the voltage will change 30 or 
40, until it finally gets settled again. 
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The designer of the rig must have been 
an advanced drawing-school graduate, for 
the curves and angles are beautiful, if we 
take it as a work of art, and it required 
a great deal of study to evolve the whole 
thing and apply it to a steam engine. He 
could not have been a mechanic, for one 
of the first things a mechanic learns is, 
that it requires force to move mass, that 
more force is required to start mass than 
to continue it in motion, therefore mass, 
except in the counterweight, is inadmis- 
sible in the connections of a steam-engine 
governor. 

I once saw an engineer start up an 
engine designed to run 78 revolutions, that 
was running over 100 before steam was 
shut off by the throttle. Examination re- 
vealed the fact that he had been at work 
on the governor, using a block of babbitt 
metal for driving the pins, and had left 
this block of metal on the top of the 
counterweight, and this prevented the 
governor from shutting off the steam. If 
the engine had been smashed, the block 
of metal would simply have been knocked 
off, and when the investigation came, 
there would have been nothing to tell the 
cause. When fly-wheels are run up to 
nearly the limit of safety, it is surprising 
that more do not give out. 

W. E. CRANE. 

Waterbury, Conn. 


Aaa 
Short Gear Teeth. 


Editor American Machinist: 


I have read with much interest the cor- 
respondence on the subject of short gear 
teeth in the recent numbers of your valu- 
able paper. Having been interested in 
the manufacture of gearing for the past 
thirty years, I can appreciate the present 
tendency towards a shorter tooth for stan- 
dard than heretofore. One of the prin- 
cipal reasons, not generally understood, 
for having gear teeth with length as much 
as .75 of the pitch, was on account of mor- 
tise gearing; that is, where wooden teeth 
had to work with iron teeth. In the very . 
earliest of works on gearing we find that 
the teeth of gears were of reasonable 
length, from .5 to .65 of the pitch, and in 
after years there was a tendency to 
lengthen the teeth from .6 to .75 of the 
pitch. This for reasons given. This in- 
novation was brought about principally 
in the manufacturing districts of England, 
where the mortise gear was substituted 
for iron-and-iron gearing to avoid noise. 
The short tooth, .5, in the mortise gear 
will wear more rapidly than when the 
length is .75. As manufacturers did not 
care to have different standards of length 
for their gear teeth, the length .7 and .75 
gained favor for all kinds of gearing. 

The result is that, say, within the last 
ten years there has been a decided reaction 
in favor of the original length of teeth, 
and in some cases where great stress and 
slow speed has been an absolute neces- 
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sity, teeth have been introduced success- 
fully as short as .4 of the pitch. 

The writer would refer your readers to 
the “Street Railway Journal,” of New 
York, for the month of February, 1896, 
page 121, for a description of possibly 
one of the most extreme cases of variation 
in length of teeth, with a finale in favor 
of the short tooth. Since the publication 
of this in the “Street Railway Journal,” 
the steel gears mentioned with short teeth 
have been giving most excellent satisfac- 
tion. They are practically noiseless in 
their operation and show but Iftle signs 
of wear, proving that it is not detrimental 
to have fewer teeth in contact, as is the 
natural result from short teeth. The ad- 
vantage in the short tooth is its great 
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SHORT GEAR TEETH. 


strength, the strength of the tooth being 
directly in proportion; hence, in long 
teeth we get more of them in contact, but 
at the expense of a greater leverage from 
the base of tooth to the points of contact. 
For special purposes of slow running 
gearing with great tooth stress, I should 
prefer a length of tooth as noted in this 
case, equal to .4 of pitch, and for general 
work a length of tooth of .6 of the pitch. 

JOHN WALKER. 

Chicago, Ill. 


[In the cable power house of the Chi- 
cago City Railway Company, engines No. 
1 and 2 have cylinders 30 inches diameter 
and 60 inches stroke, running 60 revolu- 
tions per minute. In August, 1887, two 
spur gears, with 43 teeth, each gear 18 
inches face and 6 inches pitch, were 
placed on the crank shaft, with the teeth 
staggered, forming a gear 36 inches wide. 
Two spur gears, of 61 teeth, with teeth to 
correspond, were placed on the line shaft. 
The gears were of cast iron with strong 
oval arms. The two parts forming the 
pinion and the two parts forming the gear 
were bolted together at eight points of 
the rim. The teeth of these gears were 
as shown in Fig. 1. The gears were cal- 
culated to safely transmit 1,500 horse- 
power. They ran eighteen months, when 
the arms of the large gear broke. Then 
new cast-iron gears, each 20 inches face 
and 7% inches pitch, with very heavy 
arms, took their place. They were built 
similar to the first pair; that is, each gear 
being 20 inches face, they together formed 
a gear of 40 inches face, with staggered 
teeth. The gears on the line shaft were, 
for reasons not mentioned, renewed in 
1892. These ran about eighteen months, 
when a tooth broke out of one, and the 
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other split through the rim. The teeth of 
these gears were as shown in Fig. 2. 

After this experience it was decided to 
use steel gears, and a contract was made 
for them January, 1895. The pinions have 
42 teeth, 20 inches face and 6 inches pitch, 
with staggered teeth, making 40 inches 
face. The steel gears that run with them 
have 62 teeth. These gears have machined 
joints; the holes are bored and reamed; all 
bolts are turned to fit the holes tight; the 
teeth are carefully cut, and the parts are 
bolted together transversely. The form 
and proportion of these teeth are shown 
in Fig. 3, and they were suggested by Mr. 
John Walker, general manager of Fraser 
& Chalmers, who built the gears. 

The above, which we reproduce, not 
strictly verbatim, appeared originally in 
the “Street Railway Journal” as an inter- 
esting detail of street railway operating 
experience. It will not escape the atten- 
tion of our readers that the record is not' 
in itself conclusive upon the one point of 
the proper length of gear teeth. The last 
gears that were put in, having the short 
teeth, seemed to have been more care- 
fully fitted than the others; and being also 
of steel, instead of cast iron, they must, 
upon that account also, have been 
stronger, independently of the propor- 
tions of the teeth. The very significant 
fact, however, remains that so high me- 
chanical authority, and the most extensive 
experience in this special line, deliberately 
dictated the short teeth as the best to use 
under the very trying conditions, and that 
the record, as far as it goes, fully confirms 
the wisdom of the decision.—Ed.] 

aAaaAaA 
Planer Finishing Tools. 
Editor American Machinist: 

The accompanying drawing will make 
clear to the reader this—not generally 
known—finishing tool, and its helical 
rolled chip of steel or wrought iron. I 
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first saw it in use at the Niles Too! Works, 
and learned that it was arrived «+ after 
several experiments made, a few years 
ago, by the planer foreman, who has re. 
ceived many inquiries for sketch. 5 cut. 
ting action is perfect, as shown by jp. 
closed chips from heavy and light finish. 
ing cuts. It works well without the aid of 
a lubricator or cutting solution: ving 
the problem of finishing such icult 
metals—usually very trying to a »laner 
hand. Enquirer “Junius,” of ] uary 
21st, will find this of interest in his ‘ sing 
things better.” 

About finishing tools, it may be well to 
add that at the same works they have 
these tools for use on planer tables and 
similar large surfaces, having a cutting 
face of three inches, giving a very wide 
finishing cut, and a chip that rolls itself 
“spirally” several turns. A sample gener- 
ally finds its way to the tool chest, as a 
curiosity and to give support to the story, 
Those who have been accustomed to fine 
machine feed finish have looked with sur- 
prise on the % to a 2 crank-turn finish 
feed. 

Wide-face Mushet steel tools are used in 
reducing to size between the one rough- 
ing and the final finishing cut; using for 
this last a tool which has received almost 
the care of a razor in its preparation for 
the work. ; 

Wo. PILTON. 

Hamilton, O. 

A A A 


A “German” Calculating Machine. 


Editor American Machinist: 

The remarks by “Hudson” on “German 
Machine Copying” are well applied. I 
can cite a most flagrant case of the kind: 

Some twenty years ago an American 
inventor, by the name of Baldwin, in- 
vented and attempted to introduce a cal- 
culating machine, or “arithmometer,” for 


The “Chip” leaving the 
tool generally the full 
length of work 
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A “SHEAR TOOL” FOR FINISHING 
STEEL AND IRON FORGINGS. 
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comm ultiplication, division, etc., but 
had t - jit up because there was then 
‘or such things in this country. 


mi 
a ever, when we are catching up 
with E ean nations (some imagine that 
Euro} nations are always catching up 
with nd beginning to understand the 
calcu machine as a labor-saving ap- 
plian ;erman manufacturer is making 
a mi nplete imitation of the Baldwin 
inve nd sending it over to us as of 
Ge vention. They not only. do not 
state it is of American origin, but 
they nositively state that it is of Ger- 
man ntion. They have a United 
Stats tent, but it is on fussy details of 
no importance whatever, the gist and real 
substa being a clear steal from Bald- 
win. 
GEORGE B. GRANT. 
4 A A 
Micrometer Graduations. 

Editor American Machinist: 

The improvement in micrometer gradu- 
ations described in the issue of January 


14th brings to light a sketch designed by 
me for a similar purpose, some two years 
since, which perhaps goes a step farther 
than the one described, in enabling any- 
one to set the ordinary micrometer accur- 
ately, not only to thirty-seconds, but to 
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the top vertical line on the head. When 
measuring sixteenths it coincides with the 
lower vertical, thirty-seconds when coin- 
ciding with the horizontals, and sixty- 
fourths when coinciding with the 45-de- 
gree lines. When it is desired, as is fre- 
quently the case, to know the next nearest 
sixty-fourth to a given number of thou- 
sandths, the micrometer is set in the usual 
way to the desired thousandth, and the 
thimble is then further rotated, regardless 
of its circular divisions, until the next 
sixty-fourth of the scale of sixty-fourths 
coinciding with the bevel edge of the 
thimble, is observed. Suppose, on the 
other hand, it is desired to set the instru- 
ment to 2? inch exactly : 32 = .453125 
inch, Now, here is a case which the ordi- 
nary ten thousandth vernier attachment 
does not wholly cover, and a certain 
amount of estimating must necessarily be 
done under ordinary circumstances. 

The bevel edge of the thimble is brought 
to coincide with the desired sixty-fourth 
on the scale of sixty-fourths, and the 
spindle line is brought to coincide with 
the nearest 45-degree line; or we set 
the instrument to the ordinary decimal 
equivalent, and then bring the spindle line 
to coincide with the 45-degree line, which 
is necessarily close by. It may be re- 
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sixty-fourths of an inch. The ordinary 
instrument, loaded down as it is with 
tables of decimal equivalents, would seem 


to be quite complete; still, there exists a 
chance for personal error which the vari- 
ous ‘ractional and vernier devices do not 
entirely remove. Yet all these devices 
tend ‘oward perfection, and it may be that 
still snother addition will be received 
with :esignation. 

T!> sketch shows a line extending along 
the  .gth of the spindle, together with 
eig'' radiating lines on the head from 
wh the spindle projects; also a scale 
of v-fourths of an inch along the top 
of *\= barrel. When the micrometer 
Star ‘s at zero, or at any eighth of an inch 


div'<'on, the spindle line coincides with 
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marked that wear would not necessarily 
impair the accuracy of the instrument, 
because the front plug can be reset to 
compensate it. 
CHARLES H. MCCLELLAN. 
New Haven, Conn. 
A A A 


A Haunted Scale. 
Editor American Machinist: 

“Talk about the total depravity of in- 
animate things,” said old Jock, as the men 
were gathered about the boiler room dur- 
ing the noon hour. “I have had experi- 
ence in repairing all kinds of machinery, 
but I can’t cast out devils nor perform 


miracles.” 
At this some of the men began to look 
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wonderingly at him, and someone ven- 
tured to ask him what he meant. “Well,” 
he said, “I have been at work for two days 
on that scale which has just been put into 
the floor of the iron room, and the blamed 


thing is haunted.” “How haunted?” 
asked one. “Does it walk about at night 
and clank its chains?” “Not exactly 


that,” said Jock, “but it won’t weigh cor- 
rectly after dark, although it appears all 
right during the day.” As the men ap- 
peared incredulous, he continued: “Now, 
fellows, we have just time to go out this 
noon and weigh ourselves, and then we 
will try it again after dark, and I think 
you will be as greatly puzzled as I am.” 
The scale was a new one of the best mod- 
ern construction, of 6 tons capacity, with 
the platform sunk flush with the top of 
the floor, the room below being vacant. 
The ifon house was in charge of a com- 
petent man, and the iron was given out 
on a careful system of orders, so there 
seemed little chance to “monkey” with the 
scale. The men went in and examined 
and tested the scale to their satisfaction, 
and each man’s weight was recorded by 
the ironmaster. Being in the‘late fall, it be- 
came quite dark before six o’clock, to the 
gratification of the men, who eagerly pro- 
ceeded to the iron room to test their 
weights on the scale. Many were the 
jokes and gibes which were made on their 
way, but great was their surprise, when 
they reached the scale, to learn that each 
man weighed apparently about 30 pounds 
more than he did at noon! 

It was the general opinion, however, 
that the scale had been tampered with in 
some way, and none of the men were quite 
satisfied. The next day each man kept 
watch over his neighbor, and all were 
agreed that no one of them could have 
done anything to the scale. Each man’s 
weight at noon was about as before, and 
at night each showed about 50 pounds 
excess weight! Why should the scale show 
30 pounds too much one night, and 50 
pounds extra the next? Haunted, in- 
deed! How much does a ghost weigh, 
and do two of them weigh more than one? 
However, the men were not to be fooled; 
they shook the scale; they ran a strip of 
steel all around the cracks at the edge of 
the platform, to make sure no stone or 
loose piece had fallen in, and finally, one 
of them borrowed a lantern and went into 
the room below, and the mystery was 
solved. Neighbor Whitney’s hens had 
found their way into the open basement, 
and, after the fashion of chickens and 
curses, had gone to roost. 

Now, the levers of the scale multiplied 
some twenty-five times, and a chicken of 
moderate weight, roosting towards the 
tip end, would be the equal of a whole 
flock upon the platform, and the cockerel, 
who had often imagined himself as big 
as an ostrich, had for once been taken 


at his own appraisal. 
W. H. SARGENT. 


St. Johnsbury, Vt. 
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What is a Draftsman? 


The debate on “School vs. Shop Drafts- 
men” has been so extended that there may 
be little attractive flavor to any further 
remarks. It seems to us that correspon- 
dence on the subject has left us just where 
we began, and, in fact, where we might 
as well conclude to stay. Nobody has yet 
improved upon the comedian’s definition 
of a mascot, and likewise, all attempts thus 
far tend to emphasize the fact that “a 
draftsman is a draftsman.” 

If to be a draftsman is to execute lines 
in proper projection, then shop experi- 
ence cuts no figure. If to be a draftsman 
is to illustrate shop knowledge on paper, 
then theoretical mechanics and thesciences 
have no play. If to be a draftsman is to 
invent, then genius finds its scope, and 
few of us there are who have it. If to be 
a draftsman is to picture to uneducated 
eyes shapes and forms, as on Patent Office 
sheets, then the artist’s eye and hand con- 
trol the situation. There are men who 
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are expert in one or more of these ac- 
quirements, who are yet lacking in the 
essentials of a good draftsman, who fall 
far short of what the business of our shops 
requires. 

What, then, is the making of a drafts- 
man? What is the attribute which em- 
ployers expect when they advertise: 
“Wanted—A good draftsman, to take 
charge of work. None others need apply”? 
Do they care whether the applicant was 
educated at Cornell, Worcester, Boston, 
Hoboken, or Sheffield? Do they specify 
whether ability should have been acquired 
through the correspondence school, or by 
tireless delving over book and board after 
ten hours at the bench? One of the most 
successful draftsmen of our acquaintance 
was a college man, with little bench ex- 
perience. Another equally successful man 
served his time as a machinist before mak- 
ing his reputation at the board. These 
cases are not exceptional ones. For every 
educated draftsman cited to prove one 
side of the argument, there can usually be 
found a good example to prove the con- 
trary. 

A draftsman is a draftsman. No col- 
lege ever produced one. No bench or 
lathe or planer experience ever made one. 
The college man will tell you that his task 
has been a hard one, that his course of 
theory was rudely shattered in his early 
struggles to produce designs and draw- 
ings for the shop. The shop man will tell 
you that it was no sinecure to place him- 
self in command of design, that it was not 
as easy as it looked from the shopman’s 
view. 

A man who sells machinery, and who 
has been a close observer in his travels, 
said not long since: “The successful man 
to-day, be he manufacturer, salesman, 
shopman, erector or draftsman, is the man 
who makes things go!” There is the 
essence of business in that remark. You 
may theorize, you may experiment, you 
may illustrate, you may promise; but your 
fate is the fate of your results. Your work 
must go. A draftsman, above all, is a 
man of results; his judgment is by results 
alone. His pictures. must be alive; they 
must move; they must work for him; they 
must do what he says they will do; they 
must go. Ericsson, the foremost drafts- 
man of his time, paid little attention to 
conventional form in his sketches and 
drawings. Plan and elevation were curi- 
ously mixed and transposed. But they 
were true; they had life; they had “go” in 
them; their master put it there. They 
accomplished results. 

It is the systematic looking ahead; the 
planning; the habit of thinking in a busi- 
ness way; the making of simple drawings; 
the use of “short cuts’; the omission of 
every bit of unnecessary work; the habit 
of subordinating all to the one idea of 
results—these are what make the man. 
This is what the employer means when 
he advertises for a “good man,” although, 
perhaps, he himself does not realize it. 


March 11, 1899, 
Such draftsmen are not mere 
nearly every shop which is up to 
has one or more such men. N; 
they infallible; they are subject 
like other men. But they are m 
sults; they are draftsmen—mecha 
gineers, if you please; they posse 
thing more than any school trai: 
give them, or any manual expert: 
produce. Some of us seek a life 
this “something” and never find 


A A A 


A Hindrance to Foreign T: 


The Gisholt Machine Company, of Mad- 
ison, Wis., has been sending a good many 
of its tool-grinders abroad, and js suc- 
cessfully competing in foreign markets 
with copies of its own machine made in 
the countries to which it exports—under- 
selling the foreign-made copy on its own 
ground. 

They also have been sending abroad a 
good many turret machines, and fre- 
quently these are specially arranged and 
equipped with tools for finishing some 
certain casting, or castings. In order to 
test such a machine and its tools before 
shipment, they tried to get from their 
foreign customers a set of rough castings 
to be finished. They found that, in prac- 
tice, it took from one to two months to 
get a set of these castings through the 
custom house, and that théy had to pay 
the regular import duty upon them, 
withstanding the fact that they were to 
be shipped right back with the completed 
machine. 

Of course, all this was not submitted to 
without protest. We do not know in de- 
tail just what was done in the effort to 
secure some modification of this byrden- 
some condition of affairs, but we are in- 
formed that some American makers of 
bicycle hub forming and other cycle-mak- 
ing machine tools have had similar diffi- 
culties in obtaining samples of pieces to be 
made, forgings, etc. 

These things have caused considerable 
annoyance and delay in filling foreign 
orders for machinery, and we think it must 
be conceded that machinery builders are 
entirely within the bounds of reason when 
they insist that our tariff laws should at 
least not interfere with the foreign busi- 
ness, which for the past year or two has 
been, in some lines of work, the main de- 
pendence to keep the wheels turning and 
the men employed. 


A A A 


United States Consul 
Hiogo, Japan, in a communication t 
State Department, gives some ast: 
ing figures as to the advances in 
in Japan since the war with China. 
cultural wages have increased in t!c last 
year from .10 yen to .25 yen, or I= pet 
cent.; weavers, 125 per cent.; tailors, 100 
per cent.; papermakers, fishermen, }!ack- 
smiths, about 100 per cent. There is 
great activity in the cotton-spinning in- 
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1 the labor demand exceeds the 


dustry, 
supp!) any price. Consul Connelly 
urges erican manufacturers to exhibit 
at the ka Commercial Museum. All 
labor-s ng machinery and notions should 
be pat i in Japan before exhibiting. 
A A A 

On: ° 20th of June, what is expected to 
be at portant exhibition of manufac- 
tures, hinery, etc., will be opened in the 
exhibi! on building, Prince Alfred Park, 
Sydni Jew South Wales. The exhibi- 
tion ‘ be open during the months of 
July anc August, and those who are inter- 
ested, «2d may wish to secure further in- 
formation regarding exhibits, etc., may 
obtain it by addressing Mr. Edward 


Noyes, care of Standard Air Brake Co., 
100 Broadway, N. Y. 
A AA 

At this writing it does not seem to be 
known just how fast the new torpedo boat, 
the “Farragut,” can move through the 
water. Each time she is speeded she 
seems to make a little higher record than 
previously made, and her last performance 
seems to have been at the rate of nearly 
thirty knots. This run was made on the 
Potomiac river, with a party of government 
officials on board, and it is stated that the 
engines were not worked to their full 


A A A 

What seems to have been a very disas- 
trous boiler explosion occured at New 
Bedford, Mass., on the 27th ult. A boiler 
in the Acushnet mills exploded, wrecked 
some portions of the building, killed two 
persons, and inflicted considerable loss. 
A portion of the boiler was thrown a 
quarter of a mile from the scene of the 
explosion, and wrecked a police station. 

A A A 

Edward Ellis, president of the Schenec- 
tady Locomotive Works, Schenectady, N. 
Y., died at his home in Schenectady, at 
the age of 53 years, on the 28th ult. 
A A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. ions must pertain to our 
ialties and be of general interest. We can- 
aot undertake to answer questions by mail, 
(31) F. N., Pemberton, N. J., asks if 
steel castings shrink the same as iron 
castings. He had occasion to make a pat- 
tern for a two-throw crank shaft, 6 feet 
long, and the casting came out fully as 
long as the pattern. A.—There seems to 
be no regularity in the shrinkage of steel 
castings when made at different steel 
works, though we have never before per- 
sonaily known of a case without any 
shrinkage. Some, perhaps most, of the 
steel works call for a shrinkage double 
that for cast iron, with an allowance of % 


capacity. 


inch for all surfaces to be finished. The 
steel-maker who is to make the casting, 
should be consulted in all cases before the 
pattern is made. 

(32) ‘3. F., Erie, Pa., asks: What is the 
nat ‘f the service for which the red in- 
dur | fibre used in thrust bearings is 
best ited? I notice it used in drill press 
spin cs, and but one thickness is used. 
Wo it be good practice to use two 
thickucsses, one secured to the sleeve and 
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the other fastened to the spindle? A.— 
We do not think that this material is 
adapted to run together, that is where two 
washers each made of the same material 
would work in contact with each other. 
The fibre works well while in contact with 
steel or iron, and probably other metals. 
We do not know all the purposes for 
which this material is used, but the 
makers of it will give you information on 
this point. The use of vulcanized fiber is 
more common for this purpose. 


(33) W. S. S., Ramer, Ala., asks: 1, 
What feed per revolution would you 
recommend for 12-inch or 18-inch width 
of cut on yellow pine, 44 inches to 54 
inches saw and 20 horse-power engine? 
A.—Probably from % inch to % inch. 
If you can see any saw doing that work 
anywhere, you can learn more from that 
than you can from us. 2, What width 
of face and what material would you 
recommend for 18-inch disk, 10-inch or 
12-inch diameter wheel (used on some 
wood-working machines and, I believe, 
on some of the W. F. & John Barnes ma- 
chines)? A.—Here again the actual ma- 
chine should be able to give the better 
answer. If we understand the question, 
it refers to a variable feed produced by a 
flat disk driving the face of a wheel at 
right angles to it, the latter being mov- 
able either way in the direction of the 
disk radius for changing the speed. If 
we are correct in our assumption, we 
would say that the driven wheel is rela- 
tively larger in diameter than we have 
usually seen used. We would cover the 
driving disk with sole leather, and make 
the face of the driven wheel not over two 
inches wide. Would make it narrower, 
if the power required of it was light. 
3, What has become of the Kane Pen- 
nington motor you told us about some 
time ago? A.—The motor was recently 
booming in England; we have not heard 
much of it very recently. 

(34) *‘ Chicago,” Cincinnati, O.. asks: 
1, What pitches, if any, are the standard 
adopted for riveting by the Am. B. Mfg. 
Assoc.? A.—We are not informed of the 
adoption of any such standard. 2, If 
there is no such standard, what are the 
best pitches, under the following data, for 
both single and double riveting? A.— 
We give the data of our correspondent, 
comprising in each case the first three 
items, with the additional particulars 
called for, all in inches or parts of inches. 
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(35) E. R. P., Montpelier, Vt., asks for 
the derivation of the formule for 4/» and 
Joe in Mr. Lewis’ article on the “ Strength 
of Hoisting Drums,” which appeared in 
our issue for February 11th. A.—The 
formula for A/, is the standard formula for 
the strength of ahollow round beam under 
bending stress. By referring to Kent's 
Pocket Book, page 268, you will find that 
the moment of resistance for a beam 
loaded in the middle and supported at both 
RI 
> 

R = stress per square inch of extreme 

fibre ; 
= fbe in the nvtation used by Mr, 
~ Lewis ; 

7 = moment of inertia. 

¢ = distance from neutral axis to ex- 

treme fibre ; 
= % Din the notation used by Mr. 
Lewis. 
Using the notation of Mr. Lewis, the 
formula becomes : 
Sool 
D 


° 
~ 


ends is , in which 


On page 249 of the pocket book, we find 
that the moment of inertia for a hollow 
round beam is: 
i APD? —ad* 
16 

in which 

A = area of outer circle ; 

D = diameter of outer circle ; 

a = area of inner circle ; 

d = diameter of inner circle. 
Introducing the values of A and a, the 
formula becomes: 


a 4 4 
Pe ced ad )4 
¥ 16 
and we have: 
. a nd 
2(D or, 
16 D 


eS o- 4 
— .0982 a * Soe 


Si be 


Resisting moment = 


Placing this resisting moment equal to 
the bending moment, we have the formula 
for Mp, as given by Mr. Lewis. The 
formula for fc is the same thing trans- 


osed. 
” A A A 


The fastest time between Jersey City and 
Washington, was made by the train which 
conveyed Vice-President Hobart and 
party to the inauguration. The train ran 
over what is known as the Bound Brook 
route, which is composed in part of the 
Central Railroad of New Jersey, Philadel- 
phia & Reading, and the Baltimore & 
Ohio. The total weight of the train was 
about 200 tons, and it was first pulled by 
engine 458 of the Jersey Central, from Jer- 
sey City to Philadelphia. The train left 
Jersey City three minutes later than the 
schedule time, and on leaving Trenton 
Junction, the first stopping place, it was 
five minutes behind the schedule, four 
minutes of which time was made up be- 
tween Trenton Junction and Philadelphia. 
At this point, Baltimore & Ohio engine 
No. 1313, took the train and pulled it the 
rest of the distance, leaving Philadelphia 7 
minutes behind the scheduled time. This 
time was made up, however, between Phila- 
delphia and Washington, at which place 
the train arrived 7 minutes ahead of the 
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schedule time, which had been intended 
for 4 hours 30 minutes. The run from 
Baltimore to Washington, 40 miles, was 
made in 36 minutes, the fastest time ever 
made for that distance, and the total run- 
ning time between Jersey City and Wash- 
ington was 4 hours 8 minutes. Making 
deductions for stops and slow orders, the 
average running time for the entire dis- 
tance was 60 miles per hour. The first 57 
miles out of Philadelphia were covered in 
56 minutes, and at one point between Bal- 
timore and Washington a distance of 875 
miles, was covered in 6 minutes, an aver- 
age of about 81 miles per hour, and for 
another distance of 18,% miles the average 
speed was 75 miles per hour. 
A A A 

We have a private letter from John J. 
Grant who for some time past has been in 
France, and in which letter he states that, 
as a result of some seven months’ work in 
introducing American machine tools, es- 
pecially automatic screw machines, about 
$600,000 worth of American machinery 
has been sold in England, France and 
Germany. He states that the foreign pat- 
ents for ball making machinery have been 
sold to the Deutsch-Waffen-Munition- 
fabric, Berlin, Germany, and they will put 
in a plant capable of producing twice as 
many balls as can be produced in any 
other in the world. This machinery is 
being made by the Cleveland Machine 
Screw Company, and is expected to be 
ready for operation some time this sum- 
mer. There will be about s00 machines 
in the lot, and this German concern un- 
doubtedly is to be congratulated on ob- 
taining the patents and technical knowl- 
edge of the Grant system, a description of 
which appeared in our issue of Oct. Ist, 


1896. 
A A A 


What seems to be a combination of a 
strike and lock out has taken place at the 
Globe Iron Works, Cleveland, O., where 
a part of the force having gone on strike, 
the managers decided to close and throw 
all the men out of employment until the 
difficulty may be settled. 

A A A 

A new technical monthly, the “Revue de 
Méchanique,” published in Paris, began 
its existence with the January number. 
Among our innumerable engineering con- 
temporaries, it will, if it proves to be all 
that of which the first issue gives promise, 
occupy a place above the average in point 
of merit. In scope, it is a magazine rather 
than a newspaper; in treatment, it is 
scientific rather than superficial. It is un- 
der the supervision of a distinguished 
corps of editors, with Haton de la Gou- 
pilliére, president, and Gustave Richard, 
secretary. The intention is to publish in 
each number, first, one or more weighty 
original articles, theoretical, experimen- 
tal, etc; second, reviews upon various 
branches of machinery, each by a special 
editor; third, a chronicle of bibliography. 
news, etc. A list of the leading articles in 
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the January number will show the nature 
of the contents and of the contributors: 
“Determination of Fundamental Data in 
Testing Steam Engines,” by Dwelshauv- 
ers-Dery; “The Eutropic Diagram,” by J. 
Boulvin; “Compound Locomotives,” by 
Edouard Sauvage; “Refrigerating Ma- 
chines,” by Gustave Richard; “Gas and 

Petroleum Motors,” by the same. 

A A A 

A New Ruling Pen. 
Theodore Alteneder & Sons, of Phila- 
delphia, send us a beautitully finished 
ruling pen, which is so arranged that it 
can be readily cleaned without changing 
the adjustment for width of line. The 
manner of doing this is shown by the ac- 
companying engraving, and it is to be 
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noted that when in use the pen is prac- 
tically the same as a plain one. Another 
improvement is in what may be called a 
friction device for the screw. This con- 
sists of a small plate through which the 
screw is tapped and which is split through 
the tapped hole and has sufficient ten- 
dency to close on the screw and keep it 
always close and make it work smoothly 
and evenly without looseness. 
A A A 

The First Side-Planing Machine. 
Editor American Machinist: 

We notice in your number for the 31st 
December, last year, an article on side- 
planing machines, which we beg to com- 
plete by mentioning that the first side- 
planing machine built, and to which you 
refer was constructed by the late Mr. C. G. 
Bolinder, one of the founders of our firm. 

For J. & C. G. BOLINDERS, 
Mekaniska Verkstads Aktie-Bolag. 
Stockholm, Sweden. Irik Aug. Bolinder. 
A A A 

W. L. Cheney, of Meriden, Conn., re- 
ferring to our answer regarding methods 
of distinguishing the figures 6 and 9 when 
stamped on tools, wishes to know what is 
the matter with making the stamps like 
these figures as they are usually written 
with pen and pencil, in which form they 
are readily distinguishable from each 
other, no matter which side up they may 
happen to be. He states that this scheme 
has been used in the Pratt & Whitney 
shops for years, and it would seem as 
though it ought to work well. 


March 11, 1897, 


Mrs. E. A. Stevens, widow of the 
founder of Stevens Institute, has trans- 
ferred to the Trustees two large !::s and 
houses directly adjacent to the |: :titute 
grounds, which, while having at . -esent 
a valuation of about $30,000, have . pros. 
pective value many times as grea 

A A A 


Commercial Revie» 


New York, SaturRDAy EVENING, Ma: 
DYNAMOS AND MOTORS. 

line 

yes- 


A certain tradesman, engaged in 
quite foreign to electricity, says th 
terday people coming into his office were 
wont to ask, “How do you find business 
to-day? Better than it has been? To 
which the reply was, “No; it isn’t.” 
“Well,” the interlocutor would rejoin, “it 
ought to be, now we have a new P’resi- 
dent.” It is our purpose here to treat of 
the electrical machinery market, irrespec- 
tive of presidents, good or bad. 

The atmosphere, undertone, or what- 
ever it may be called, of this branch of 
business, does not impress one as utterly 
demoralized. In fact, we have definite in- 
formation that the works of several im- 
portant concerns are well employed. A 
recently received letter from the Crocker- 
Wheeler Company, for instance, alludes 
to the fact that they are rushed with work. 
Also, the one concern capitalized at fifty 
millions of dollars is fortunate enough to 
be kept satisfactorily employed, the mag- 
nitude of the operations involved in this 
case necessarily increasing the signifi- 
cance of such a statement. 

Although February was not a month of 
heavy sales in electrical machinery, as a 
general rule, there are indications that the 
trend of business is now upward. More 
than one house reports a marked change 
during the last two weeks. One of them, 
the C. & C. Electric Company, mention, 
as a little sign of promise, the sale,. in this 
city, within about the length of time 
alluded to, of some 250 horse-power of 
motors of five or ten horse-power each, to 
be run on Edison circuits. It appears 
from this as if factories, etc., were more 
willing to spend money. The motor busi- 
ness, some find to be relatively more active 
at the present time than that in dynamos, 
but the attitude of the latter is rather 
favorable because of the number of city 
office buildings the letting of whose !ight- 
ing goods contracts is being awaited. The 
orders are, indeed, a little slow about 
appearing. One, recently closed, was that 
of the Queen Insurance Company’s build- 
ing, which fell to the Walker Company. 
Never before, it is said, was the tendency 
so marked as now, to adopt the iso!ated- 
plant system for the lighting of build:ngs, 
rather than to take the current from the 
street circuits. 

In street railway work, the past four 
weeks have not been characterized b» the 
placing of many large contracts, bu the 
tone of business in a smaller way is s°me 
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what more healthy. More extensive de- 
ents may be looked for a little 


velopme: 
later. 

THE EXPORT FIELD 
for clcctrical machinery is reported by 
companies who supply street railway 
equip.ents to be good in Europe; the 
Sout': of Europe being especially called 
attent. on to by one authority. In response 
to qucries regarding Spanish-American 
trade, ¢ is common to hear the admission 
that orders are not at present coming in 
heavily. 

An engineer who has been representing 
an Ai-cerican electrical company abroad 
for a year and a half says, that while our 
manufacturers have been exporting elec- 


trical goods to South America and Japan, 
and somewhat, also, to Southern Europe, 
the North of Europe, including Denmark, 
Sweden, Norway, Finland and Russia, has 
been neglected. These countries, which 
are now dependent principally upon Ger- 
many or England, he considers, would be 
a profitable field for American electrical 
manufacturers. He thinks, moreover, that 
we are too largely in the habit of allowing 
our exports to pass through the medium 
of English or German houses. 

The Fort Wayne Electric Corporation 
are executing a contract for an electric 
light plant in Curacoa, D. W. I. A pro- 
ject connected with the plant is the sink- 
ing of a 700-foot cable. 

The C. & C. Electric Company reports 
having sold during the last couple of 
weeks a 20, a 40 and a 60 kilowatt dynamo, 
for plantation purposes in Mexico and 
elsewhere. 

In Japan are to be established new street 
railways, involving a capital of about $3,- 
500,000, and likely to afford an opportun- 
ity for American manufacturers to furnish 
materials and rolling stock. They com- 
prise the Fushimi Electric Railway’s pro- 
posed lines, of about 30 miles in extent, 
promoted by Okubo Yoskio, of Tokio; 
and a 44% mile line to be built by the 
Tokio Circuit Tramway. 

Here are some chances for foreign busi- 
ness. A tunnel is to be constructed under 
the Straits of Messina, from Italy to Sicily. 
Plans and requirements will be sent to 
this country as early as to England or 
Germany, for the benefit of our machinery 
contractors, etc. Parties from Peru will 
reach New York by the end of March, 
to buy mining machinery. There is a 
Prospective increase in demand for rail- 
Way material, electric light plants and 
machinery in Colombia. 

the Buffalo Forge Co. who have just 
gotten out a catalogue of blacksmiths’ 
too's in Spanish, for Mexican trade, write, 
foreign field has proven so profit- 
ab's. even in the old European countries, 

\e anticipate our export business will 
i surpass the home trade.” 

: have just received word from G. F. 
tielson, manager of The Toledo Ma- 
chine & Tool Company, Toledo, O., that 
they have closed contracts with Selig, 


nw 
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Sonnenthal & Co., No. 85 Queen Victoria 
street, London, E. C., to represent them 
as their European agents for the Eastern 
Continent, and that they are now prepar- 
ing to ship them a car load of their latest 
improved power punches and presses, 
such as are especially adapted to the 
bicycle trade, sewing machine, typewriter, 
cash register, agricultural implements, 
etc., and all European inquiries for their 
product should be referred to the above 
named firm. They also report that they 
are now very busy, having really more 
orders on hand than at any one time here- 
tofore since they began business, and the 
outlook for the future is very promising. 

As a light upon trade in certain sections 
of this country, the Davis & Egan Ma- 
chine Tool Company, of Cincinnati, re- 
port having just received some orders 
from the South and Southwest: to wit, 
from the Birmingham Machine & Foun- 
dry Company, Ala.; the Alamo Iron 
Works, San Antonio, Texas; the F. M. 
Davis Iron Works, Denver, Col.; and 
from Louisville, Ky. They note a good 
run of inquiries from the South, but that 
elsewhere everything seems quiet. 

Our summation of the items of ma- 
chinery, so far as distinguishable, in the 
manifests of cargoes foreign-bound from 
the port of New York, made public dur- 
ing the week ending March 6th, gives a 
total of $508,000. 

We would refresh the minds of our read- 
ers concerning the fact that an exposition 
of some international importance is to be 
held this year in Brussels, Belgium, and 
that it appears to offer an excellent oppor- 
tunity for those machinery manufacturers 
who are aggressively disposed, to show 
the world what they are capable of con- 
structing. 

PITTSBURG REPORT FOR FEBRUARY. 

Trade conditions are becoming more 
active in all lines, and prices are steadily 
advancing on raw and finished products. 
The spring trade is in full activity, and 
very large operations will be the rule from 
now on. The main thing which has stirred 
up business was the steel rail war, which 
was brief, but extremely fierce, and the 
execution was all that could be desired. 
Prices of rails were cut enough to satisfy 
buyers that there was nothing left for 
them but to contract for all that their 
needs required, within the limit of their 
credit. It is estimated that about $20,000,- 
000 worth of rail orders were placed on the 
books of the members of the late pool 
within five days, which is equal to 1,100,- 
ooo tons. 

One interesting feature of the raw- 
product market, is the firmer price for 
billets and for Bessemer pig. With the 
mills busy on rails, the production of 
billets will be lessened, and prices may be 
expected to work toward a paying basis. 
In Bessemer pig, sales have been made 
extending well into the summer. Prices 
of nearly all products, outside of Besse- 
mer pig and billets, approach the end of 
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February on the low level of many weeks 
past. 

More iron is being melted in the numer- 
ous foundries of this district, and the feel- 
ing is much improved. The demand for 
castings of all kinds is gradually increas- 
ing, and the only thing still left to the 
future is better prices. This has been the 


complaint more than anything else. ‘The 
(Continued on page 3.) 
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usiness opectials. 

Gear wheels, gear cutting. Grant; see page 16. 

Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct. 

Engine Castings 4% to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 

Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


A A A 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


A mech. eng., grad. of a Ger. univ., good math. 
and d’ftsman, wishes pos.; mod. salary. Ad. M. 8, 

Mach. draftsman wants situation; Jong exper- 
ience; good ability; mod. sal. Box 117, AM. Macm. 

Tracer and detail draughtsman, three years’ ex- 
perience in car and locomotive works. Box 113, 
AMERICAN MACHINIST. 

Mechanical draftsman, 25, expert designer of 
automatic machinery, desires steady position town 
or country. Box 112, AMERICAN MACHINIST. 

A first-class mechanical engineer wants position, 
either as estimating or erecting engineer, d’ftsman 
or as a representative. Box 119, AM. MACHINIST. 

Wanted—Pos. after April1 by supt. of large hoist- 
ing and mining eng. works, either salesman or supt. 
large ex. in gen. mach. Ad. Box 118, AM. Maca. 

Wanted—Position as gen. foreman or supt.; am 
ocony posted on get’g up spec. or gen. mach.; 
high speed steam or gasengs. Box 108, Am. Maca. 

General machinist of 13 years’ experience, fore- 
man 2 years, desires permanent position where so- 
briety and attention are appreciated; no preference 
in work. P. O. Box 391, Marshalltown, la. 

Mechanical engineer, 25 years exp. as d’ftsman, 
foreman and supt. on gen. and special mach. and 
buildings, wants suitable pos. Chicago preferred. 
Best ref. Box 1074, N. Francisco Av., Chicago. 

Wanted—Position as foreman pattern maker ; 34 

years; now in charge; practical d’ftsman; exp. in 
oisting and mfg. mach. and arch. work; west of 
Mo. River or Mexico preferred. Box 111, AM. Maca. 

Gas Engines—Thorough all round machinist, 2 
years with one of the best builders, will construct 
engines that in efficiency and design equal any on 
the market. Investigate, good thing. 109, Am. Maou. 

Wanted—By April 1, position as superintendent 
or foreman vf machine shop or engine works, by 
practical up to date man, familiar with gig and 
quick methods of doing work; 12 years’ experience; 
Alreference. Box 115, AMERICAN MACHINIST. 

A skilled designer and constructor with 25 years’ 
exp. in labor saving and auto. mach. is open for en- 
gagement, or will undertake spec. work for mfrs. 
Unquestionable references from past and present 
employers and patrons. Ad. Box 71, Am. Macu. 


Help Wanted. 


Help Wanted—Good pay for leisure hours. Geo. 
W. Lord, Philadelphia, Pa. 
Wanted—Superintendent for an established ma- 
chine tool shop. Must be first-class man and com- 
petent to handle 150 men. Box 120, AM. Maca. 
Engineers out of employment can make good 
com. by selling our new book The Practical Man. of 
Engines and Boilers. $2. Phila. Book Co., Phila., Pa. 
Wanted—Number one foundry foreman, who 
understands melting iron and best way of getting 
out castings, modern shop. Pig Iron, Am. Mac#. 


Wanted—2 first-class machinists experienced in 
small and accurate work on tools, jigs and fine 
machinery; state age, experience and wages €X- 
pected. Ad. New England, care AM. MACHINIST. 

Wanted—Mach. or elee’n with small capital, to 
invest in well estab. good paying f’dry, mach. an 
m’f’r’g, bus. in thriving town, and take per. pos. at 


good salary. Address Box 114, AM. MACHINIST. 
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M \ ptodatef! foreman on heavy 
‘ i iis ha m ne al 
! s: thor. fa With mixing ! ! 
hand ‘ ent d ive; a goor p'n’g torrigt 
mal tute age, « ind ref Ad. 116, Am. M H 
Wa A machinist and a boiler maker who 
Can Ca est 33.000 to $5.000 ina company doing 
ag may machine and boiler business 
locate n We n Ne York, to take charge of 
mac e and boiler departments. Box 103 Am. Macu 
f rwanted fora leading steam engineering 
urnal:; must have technical and practical know 
edge of ti brat prefer man with newspaper 
experience and acquaintance in the trade Ad 
dress lence, with full particulars and salary 
expected, Practical, Box 672, New York 

Wanted Ot I} ghiy competent mat to 
take charge of die department employing about 2 
hands on genera ne of dies for sheet metals 
None it those with executive abilitv and pus 
and thoroughly competent need apply Address 
with l lars as to experience, salary 
pected, ¢ ] \MERICAN MACHINI 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issu¢ 
Answers addressed to our care will be fon 


wardec, 

Chel ] i es Xx |} S.M.Yor Clev’d.O 

( liper \ Grnuye F.A.Welles, Milwaukee.Wis 

Draf . r D. J. Kelsey 
New Ha ( } 

Bes nd cheapest Bolt Header. made by Baush 
& Harris Machine Tool Co., Springtield, Mass 

Light and fine mach’y to order; models and elec 
trical work specialty Kk. O. Chase, Newark, N. J 

ForSale- Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 

The Dutton Wet Twist Drill-Grinder is sold by 
he Garvin Machine Co., of Spring and Varick 
Streets, New York City 

Wanted —The right party to build one special 6- 
spindle drilling lathe. Address for further partic- 
ulars, ““6-Spindle,”’ care A. M. P. Co 

We makea specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio 

Wanted— Every reader of this paper to send 35 
cents for The Tool Catalogue See Montgomery's 
advertisement on page 1 of this edition. 
* Wanted-—A second-hand bench-lathe with spring: 
chucks and slide-rest; state price and how long 
in use, Box 121, AMERICAN MAGHINIST 
Wanted—An Idea. Who ean think of some sim- 


Protect your ideas; they may 
wring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors 

® Wanted--Anactive partn’r with $10,900 or $15,000, 
to take half interest in mfg. bus., estab. for 15 yrs. 
and now having a world-wide reputa, A thorough 
mechanie preferred. Exceptionally good induce 
ments offered. Ad. Lock Box 805, Bridgeport, Conn 


ars thing to patent ? 





MODERN WATCH FACTORY PRACTICE. 


The Evolution of Automatic Machinery 


By E. A. Marsh, Asst. Supt. Amer. Waltham Watch Co. 


The Latest Mechanical Movements. A book richin ideas 
for the Machinist. Silk cloth, gilt top, gold side and 
back stamps, M0 pp., enameled paper, ¢2 half-tone illus 
trations from photos taken for this work. Price $2.00 by 
mail, to any address in the world, Send for catalogue 


GLO. K. HAZLITT & CO., Publishers, Chicago, Il. 
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Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue ‘‘ A.” 
Webster & Perks Tool Co. 
Cor. Spring and Monroe Sts., 


Springfield, Ohio. 











FITCHBURG 
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WORKS 


FITCHBURG, MASS., U. S.A 





METAL-WORKING 
MACHINERY. 
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You—-> 
Need This! 


One of the most useful books that mechanics 
young or old, can have, is a new work embracing 
the most approved methods of modern machine 
shop practice, It is entitled 


THE MODERN MACHINIST 


by JOHN T. USHER, Machinist. 822 pages, 257 
engravings. A new book from cover to cover. It 
contains everything that the up-to-date machin 
ist should know about his business. Practical, 
instructive, exhaustive. A valuable addition to 
the library and a reliable text-book for the ma 
chinist,. Second edition. 


Sent Prepaid on Receipt of Price, $2.50. 


And This Also! 


OUR NEW BOOK ON 


GAS, GASOLINE ano 
OIL ENGINES. 


By GARDINER D. HISCOX, M.E. 
The only American Book on the subject. 
Fully tilustrated. Price, $2.50. 


A book designed for the general information of every 
one interested in this new and popular motive power, 
and its adaptation to the increasing demand for a 
cheap and easily managed motor requiring no licensed 
engineer, 


Octavo. 


The book treats of the theory and practice of Gas, 
Gasoline and Oil Engines, as desig cned and manuf: wea 
nred in the United States. [t also contains chapters or 
Horseless Vehicles, Electric I ightin x, Marine Prop ul 


sion, ete, 
+ * Copies sent on receipt of price 
Send for our circular of recently 
published books, also our large cat- 
alogue of books for” machinists and engineers. 
~HOW TO SEND MONEY. 


Express Order, Registered Letter or 
New York. 





Remit by Postal Order, 
by Draft on 


NORMAN W. HENLEY & CO. 


PUBLISHERS 


15 Beekman Street, NEW YORK. 





March II, 


1897. 


Continued from page 
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output many foundries has been in- 
creased greatly, while in some cases the 
working hours have been extended. The 
condition of this line of trade is of a re- 
covering nature, and the prospects are 


that before long it will be healthy. 


Machinery trade has also revived some- 


what. One large dealer in general ma- 
chinery advised the writer that his busi- 
ness for January and February was far in 


excess of that of the last five months of 
last year. Nearly every machine builder 
and dealer will tell you that there are 


plenty of inquiries going, and that there 


is not nearly as much trouble in having 


contracts closed as formerly. Another 


fact worthy of mention is that buyers do 


not bring prices down to the last cent, as 

s the case during the closing months 
of 1806 

\s yet, the plans for improvements con- 
templated by many manufacturers have 
not been fully prepared, but these are, no 
loubt, being held back until some sign of 
the spring seasor ypears, when ground 





Pp kept fairly well 
booked. The flood during the past week 
caused rreat amount of damage to the 
many plants along the banks of the Alle- 
gheny, Monongahela and Ohio rivers, 
and will serve to give a temporary boom 
to the supply men 

The gist of the situation, as the month 


is closing, is an improvement, and while 


there is no sign of a boom, it is quite evi- 
dent that things are assuming a more 
cheerful aspect. 
Quotations. 
NEW YORK, Monday, March 8. 


Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern....... = 00 @$12 ne 
No. 2 foundry, Northern....... 50 @ 11 75 
No. 2 plain, Northern.......... 10 75 @ 11 06 
Cy ake 5.6066 ae o04 10 50 @ 11 00 
No. 1 foundry, Southern....... 11 50@ 12 06 
No. 2 foundry, Southern....... 10 75 @ 11 00 
No. 3 foundry, Southern....... 10 25 @ 10 75 
No. 1 soft, Southern. soseces SO Sean a. oe 
No. 2 eoft, Boutherm. ...0.cscce 10 50 @ 10 75 


Foundry forge, or No.4 Southern 10 25 @ 10 50 

Bar Iron—Base—Mill price, In carloads, on 
dock: Common, 1.05 @1.10c.; refined, 1.15 @ 
1.25e. Store prices: Common, 1.40 @ 1.50c.; 
refined, 1.50 @ 1.60c. 

Tool Steel—Ordinary sizes, standard quality, 
6 @i7c., with some brands perhaps a little 
less; extra grades, 11 @412c.; special grades, 
16¢c. and upward. 


Machinery Steel — Ordinary brands, from 
store, in small lots, 1.60 @ 1.65ce. 
Cold Rolled Steel Shafting—Base size, 2.60 


from store. 
Lake Superior {ngot, 
11% @ 11\c.; casting 


@ 2.65c., in small lots, 
Copper—Carload lots, 
11% @ 12¢.; electrolytic, 


copper, 11% @ 11e. 

Pig Tin—For 5 and 10-ton lots, 13.50c., f.o.b. 

Pig Lead—In carload lots, 3.42% @ 3.45¢., 
f. o. BD. 

Spelter—In carload lots, New York delivery, 
4.10 @ 4.15e¢., f. 0. b 


Antimony—Cookson's, 7144 @ 7%c.; Hallett’s, 
6%, @ Te 

Lard Oil—Prime city, present 
mercial quality, in wholesale lots, 


A A A 


Manufactures. 


lan, Ga., J. H. Bromley will 
i1? 


make, com- 
38 @ 40c. 


At Po erect a 


At Houston, Tex., D. M. Angle will instal! 
machinery. 


of Washin 
» light plant 


hew 


The town gton, La., will install 


an electric 


ucd on i 
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-- IMPROVED .. 


15-inch Hendey 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


Shaper. 


«FOR... 


Die Work, Tool Room or General Shop Work. 


AAAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 





Hill Hi] 

TH 
Hil 

AIHA 


il Hi CHAM il 

HA AAA 

This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 
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THE HENDEY MACHINE Co. 


TORRINGTON, CONN. 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal 


( CHAS. CHURCHILL & CO., London and Birmingham. 
SCHUCHARDT & SCHUTTE, Berlin and Vienna. 
( EUGEN SOLLER, Basel, Switzerland. 


European 
Agents, 
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Bangor, Me nt Sor bye thei ow factory. 
The Government P ting House t Wash 
ngton, D. C., is to have new boilers installed. 
rhe Barnes Bicycle Company, of Syracuse, 
N. Y., have had their plant destroyed by fire 


At Middlebranch, O tland & Dia 
mond Cement Works have been destroved by 
fire 

The plant of the American Plate Glass Com 
pany, at Alexandria, Ind., will rebuilt at 
once 

Phe plant of the American Plate Glass Com 
pany, at Alexandria, Ind., has | 
by fire 

At Milwaukee, Wis., the Crow Stove 


Company c¢ 


n destroved 


Polish 
mtemplate the erection of a new 
factory 

The Hibernia Brewing Company 
plates the erection of a $150,000 brewery at 
Wilmington, Del 


contem 


It is reported that the Lehigh Valley Rall 
road is planning to establish hops at South 
Plaintield, N. J 


The Sefton Manufacturing Compa of Chi 
ago, Ill., contemplate the erection of a fac 
tory at Anderson, Ind 

rhe shops of the Newfound 1 Northern 
Railroad Company t White ne, N. FE. were 
‘ t des lt 
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& Machine Company has been organized. 
David S. Johnson, of Cohoes, is interested. 

The property of the J. H. McEwen Manu 
facturing Company, of Ridgway, Pa., has been 
sold to the Ridgway Dynamo & Engine Com 
pany 

The Henry Roos Foundry Company has been 
incorporated at Chicago, Ill. Incorporators 
Henry Roos, Mathias Hank and Louis Baum 
gartner. 

‘he Quincy Mining Company, of Houghton, 
Mich., is contemplating the erection of a 
smelting plant of its own, to be located at 
Toreh Lake 

Phe Davis & Egan Machine Tool Company, 


of Cincinnati, have just received a large order 
from Stockholm, Sweden, for some forty ma 
hines, amounting to about $22,000; also a 
large order from Sheriff, Swingley & Co., of 
Johannesburg, South Africa 

The La Capital Company, of Buenos Ayres, 
Argentine Republic, South America, have let 
contract for the materials for a power station 
and the necessary equipment for the power 
in the station, and the road bed and cars, to 
parties in the United States. The Berlin Tron 
Bridge Company, of East Berlin, Conn., have 
the contract for furnishing the skeleton steel- 
work of the building and the roofs 

President Freeland and Secretary Robert- 


son, of the American Bank Note Company, of 
New York, have been in Ottawa to sign the 
engraving contract with the Minister of 
Finance They will ask permission from the 
United States authorities to take Canadians 
to their establishment in New York to instruct 
them there in the use of the machines, so 
that when they begin at Ottawa on July Ist 
they will have competent Canadian workmen. 
They will immediately proceed to put up a 
new building and put in the plant. 


4A A A 


New Catalogs, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6x9 and 3'2'x6’. 
We recommend the é x9’ size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

We have received from H. G. Barr & Co., 
Worcester, Mass., a catalog containing illus 
trations and descriptions of cutter and reamer 
grinder. The catalog is 5% x 9% inches. 

William Jessup & Sons, New York, N. Y., 
send us a catalog and price list. <A brief ac- 
count of the origin and subsequent develop 
ment of this concern is also included. The 
catalog is 344 x 5% inches 

We have received from the Ingersoll Milling 
Company, Reckford, Ill, a copy of catalog 
containing illustrations and descriptions of 
milling machines, boring and drilling ma- 
chines, ete. The catalog is standard size, 
6x 9 inches, and will be sent to all interested 
in this class of machinery, upon application. 

The General Electric Company send us a 
new catalog of electric pumping machinery, 
which describes a great variety of electrically 
driven pumps for mining, water supply and 
miscellaneous purposes. The catalog is fully 
illustrated with pictures of actual pumping 
plants, and will be a source of surprise to 
many as an indication of the extent to which 
electricity has been applied to this purpose. 
It is 8 x 10% inches in size. 

Montgomery & Co. send us a copy of their 
new bound and priced catalog of machinists’ 
supplies and small tools of all kinds. No 
better illustration can be found of the magni 
tude of the machinist’s vocation than the size 


of this book, dealing almost exclusively with 
what may be called the secondary equipment 
of shops, by which we mean the equipment 
apart from the line of machine tools which 
at first sight make up a shop’s outfit—710 
7% x 10\%,inch pages, with illustrations by the 
hundred 


+ Pratt § Whitney Co 22 


- MAKERS OF... 


= Fine Machine Cools. « 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smal 
Tools for all Machine Work. Dro s and Trimming Presses. Forging 
and Trimming Dies for all ‘Classes of work. 
England—Buck & HIcKMAN, 28) Whitechapel Road, London, E. 
France—FENWICK FRERES & Co., 21 Rue Martel, Paris. 
Germany and Austria—SCHUCHARDT & ScCHUTTE, Berlin and Vienna. 
Boston—2381 Franklin St. New Ye rk—123 Liberty St. 





Chicago—42 and 44 South Clinton St. 








FINE REAMERS. 


SPIRAL FLUTES. 


Also Screw Plates, raps Dies and 
Machinery 
Send for Cataloque, 


WILEY & RUSSELL MFG. CO. 


Creenfield, Mass. 
Agents in Londor 
“ - Ss SONNENTHAL & CO 
Finishing Reamer. 85 Queen Victoria Str 


STEAM-BOILERS °% tives rite." 


8vo. Cloth. $4.00. Nearly 400 pages. 142 Illustrations. 


JOHN WILEY & SONS, 53 E. 1Oth STREET, NEW YORK. 












oa 
— GREEN RIVER 











Our tools are all of the latest and most approved de- 

signs, while the workmanship, material and finish 
. are of the highest order. You will find it an advan- 
‘= tage to have our catalogue and special prices be- 
fore placing your order. 


: Wee. SEBASTIAN LATHE CO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO. 


DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. STAR LATHES 
kkk 
Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 


fie _p- Lathes! Planers! ! Shapers, &c. !!! 
ai? 








9 TO 15 IN. SWING. 






CATALOGUE FREE. 





Rewarstone, nlf ™y- potent fe Ting 


ok, Cor for hia and forssan Counlriea, 
Covitinounly forth poxat “fourteen yearn, 


ee 








'96 THE NEW ’96 JENKINS ‘96 
S the Perfection of Joint Packing. Instantaneous, 
~ Does Not Squeeze Out and not necessary to 
follow up joint. We g Jarantee it to last for years 


JENKINS STAND : 
AN 9 ARO Pac 


Kk, 


on any and all pressures of steam or any kind of 

int where packing is required, Does not rot, burn 

se § or blow out, therefore the best for all purposes, 

JENKINS STANDARD PACKING ‘all for and insist on having '96 JENKINS ’96, 
sna cut . 





JENKINS BROS., New York, Reston, Phita., a 





Nes Ss 
WORCESTER 
\ MASS. >: 








You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 


FITTED TO YOUR WORK. This is our specialty. 


CRESCENT STEEL CHICAGO, TLL. 
COMPANY, NEW YORK, N. Y. 


DENVER, COL. 








ent ented coe atanten amo oe eee ew 
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BALTIMORE, MD. 
MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 





Milling Machines om 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer. 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 


HIGH CLASS ENGINE LATHES. 











PATENTED 
With New ano Vatu- . 
able Features. 
MADE ONLY BY 


THE BRADFORD MILL COMPANY, 


—_—_— 


Catalogue “A” describes our Lath ' 

A Bian me * CONCRETE OHIO, U.S.A 
ENGLAN™: Chas. Choret & Co, London & Rirminghan 
NEW YORK : Garvin Machice Co., Spring and Varick Ste 





Elevator 


The Aibro- Clem ia, 


7th St. 


and 
Glenwood Ave., 
Phila., Pa. 


al 
> 
Makers of the 


AlbroWorm 


AND 


Worm Gear 


Consumes less power 
and gives better re- 
sults than any other 








system. Proofs cheer- 
fully furnished. 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 


AIR COMPRESSORS. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Pedrick & Ayer Co., Philadelphia, Pa, 
Rand Drill Co., New York. 


AIR HOISTS. 


Whiting Foundry Equipment Co., Harvey, Il. 


ASBESTOS CEMENT FELTING. 


Johns Mfg. Co., H. W., New York. 
AUGER BITS. 


Ford Bit Co., Holyoke, 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BEARINGS, ANTI-FRICTION. 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
A & Granville Mfg. Co., Providence, 
» Be 


BELTING. 


Schultz Belting Co., St. 


BELT DRESSING. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 

BICYCLES. 
Pope Mfg. Co., Hartford, Conn. 

BICYCLE TOOLS. 
American Gas Furnace Co., New York. 
Bickford Drill & Tool Co., Cincinnati, O, 
Bliss Co., E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Diamond Machiue Co., Providence, R. I. 
Garvin Machine Co., New York. 
Geometric Drill Co., New Haven, Conn, 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
Mossberg & Granville Mfg. Co., 


Mass. 


Louis, Mo. 


Providence, 


% % 
Niles Tool Works Co., Hamilton, O 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Wells Bros. & Co., Greenfield. Mass. 
Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 
Pope Tube Co., Hartford, Conn, 
BLOWERS. 
American Gas Furnace Co., bj York, 
Buffalo Forge Co., Buffalo, N. Y. 
Roots Co., P. H. & F. M.. 
BOILERS, STEAM. 
> Greenfield, W. G. & G., Newark, N. J 
Weston Engine Co., Painted Post, N. Y. 
BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Cincinnati, O 
Detrick & Harvey Machine Co., Baltimore,Md. 
Geometric Drill Co., New Haven, Conn. 
Hill, Clarke & Co., Boston, Mass. 
National Machine ry Co., Tiffin, O 
Pratt & Whitney Co., fiartford, € Conn 
Prentiss Tool & Supply Co., New York. 
Reece, Edw, J., Greenfield, ‘Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Webster & Perks Tool Co., ~ gee oO. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


BOOKS. 
Audel & Co., Theo., New York. 
Baird & C»., Henry Carey, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Grant Gear Works Boston, Mass. 
Henley & Co., N. W., New York. 
Philadelphia Book Co., Philadelphia, Pa 
Strelinger & Co., Chas. A.. Detroit, Mich 
Wiley & sons, John, New York. 

BORING AND TURNING MILLS. 
Betts Machine Co., W ilmington, Del. 
Bickford Dril ' & Tool Co. Cincinnati. O 
Bickford, H.. Lakeport. N. H 
Bullard Machine Too! Co., Bridgeport, Conn 
Davis & Evan Machine Too! Co., Cincinnati,O 
Niles Too! Works Co., Hamilton, O. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc.. William, Philadelphia Pa 

BORING AND TURNING TOOLS FOR 

GEOMETRIC SHAPES. 


Geometric Drill Co, New Haven, Conn. 
BORING MACHINES. 

Beaman & Smith. Providence, R. 1 

Newark Machine Tool Works. Newark, N. ] 


Cc 1-8 ille, Ind. 


Prvibil, P., New York 
BRASS WORK, SPECIAL. 


Nolte Brass Co., Springfield, O. 


BUSHINGS. 

New Process Raw Hide Co., Syracuse N. Y 
CALIPERS. 

Bemis & Call Hardware and Tool Co., Spring- 


field, Mass 
Brown & Sharpe Mfg. Co 
Smith, E G. Columbia, Pa 
Stan lard Tool Co., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 


Providence, R. I. 





RYIBIL’S COLUMN 








New York 


ADJUSTABLE SQUARE AND 
z. BEVEL BAND SAW. 


FF Saw can be inclined from 0 to 45 degrees 
by turning a single handwheel. Parts remain 


locked in any position. Clamping unnecessary. 
VARYING BEVEL can be produced while 


work is being sawn. 
CATALOGUE ‘*A’’ 
WOOD-WORKING MACHINERY. 








SPINNING LATHES. 


Cut shows our 22 to 44 inch Extension 
Lathe. As suitable for small work as any 22 
inch Lathe. _ movement on tail spindle ; 
better than a lever, far quicker than a screw. 

CATALOGUE *B”’ 


Spinning Lathes, Buffers, Grinders, etc. 





HANGERS FOR THE TRADE. 


NEAT DESIGNS. 
CORRECT PROPORTIONS. 
ACCURATE WORKMANSHIP. 


CATALOGUE *.” 


Power Transmission Machinery. 


«-e-s 


P. PRYIBIL, Catalogues 


512-524 W. 41st St. sp ‘“ 
NEW YORK. 





CAMS, 

Newark Machine Tool Works, Newark. N. J. 
CARBORUNDUM. 

Carborundum Co., Niagara Falls, N. Y. 
CASTING 


Nolte Brass Co., Springfield, ©. 


CASTINGS, ENGINE. 


Mianus Electric Co., Mianus, Conn. 


CASTINGS, IRON. 
Builders Iron come A eves idence, R. I. 
Shriver & Co., 


CASTINGS, PHOSPHOR “BRON ZE, 


Nolte Brass Co.. Springfield, O. 


CASTINGS, STEEL. 


Reliance Steel Castings Co., Ltd., 
> 


Pa, 
CEMENTS, ETC.—FIRE-PROOF. 
Johns Mfg. Co., H. W., New York, 


CENTERING DRILL. 


Slocomb & Co., J. T., Providence, R. I. 


CHUCKS, DRILL. 
Almond, T. R., Brooklyn, N. Y 
Cushman Chuck Co., Hartford, Conn 
Globe Chuck Co., Washington, D. C. 
Hoggson & P ettis Mfg. Co., New Haven, Conn 
Horton & Son Co., E., W indsor Locks, Conn. 
Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 

Pratt Chuck Co., Clayville, z. 
Prentiss Tool & Supply Co., "hak York. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Ww oe Machine Co., D: E., New London, 


CHUCKS, LATHE. 
Cushman Chuck Co., Hartford, Conn 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E.. Windsor Locks, Conn. 
National Chuck Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. Y. 
Prentiss Tool & Supply Co., New York. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 


Conn 

CHUCKS, SPLIT. 

Hardinge Bros., Chicago, III. 
CHUCKS, TAPPING. 

National Chuck Co., New York. 
CLUTCHES, FRICTION. 

Bliss Co., E. W., Brooklyn, N. Y. 

Evans Friction Cone Co., Boston, Mass 

New Haven Mfg. Co.,. New Haven. Conn. 
COMPRESSED AIR TOOLS AND 

APPLIANCES. 

Clayton Air Compressor Works, New York. 
CONDENSERS. 

Conover Mfg. Co., New York 


CORUNDUM WHEELS. 
oeapeee Corundum Wheel Co., Brightwood, 


fass. 


COUPLINGS. 
Stuart’s Foundry “4 seein Works, R. J 
New Hamburgh, N 


COVERINGS, NON-CONDUCTING, 


PIPE AND BOIL 
H. W. 


Pittsburgh, 


Johns Mfg Co., . New York. 


Maris Bros., Philadelphia, Pa 
Prentiss Tool & Supply Co., New York. 
Sellers & Co,, Inc., Wm., Philadelphia. Pa. 
Whiting Foundry Equipment Co., Harvey, 
Il 
CUPOLAS. 
Whiting Foundry Equipment Co., 
CUTTING-OFF MACHINES. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass, 
Hurlbut-Rogers Mach.Co.. So. Sudbury, Mass, 


DIES, SCREW-CUT TING. 
Acme Machinery Co., Cleveland. O 
Besly & Co., Chas. H.. Chicago, Ill 
Detrick & Harvey Machine Co.. Baltimore,Mé, 
Geometric Drill Co., New Haven, Conn, 
Jones & Lamson Machine Co . Springfield, Vt. 
Montgomery & Co., New York. 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfz. Co Greenfield, Mags. 


DRAWING INSTRUMENTS, ETC. 


Alteneder & Son, Theo., Philadelphia, Pa, 


DR AWINGS, WORKING. 


Rockford, 


DRILLING ‘MACHINES. 
Aurora Too] Works. Aurora, Ind. 
Barnes Co., W. F. & John. Rockford, Ill, 
Beaman & Smith, Providence, R. I. 
Betts Machine Co.. Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Rlaisdell & Co. P.. Worcester. Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dietz, Schumacher & Bove, Cincinnati, O 
Fitchburg Machine Works, Fitchburg, Mass, 
Gang & Co.. Wm. E, Cincinnati, O. 
Garvin Machine Co., New York, 


Harvey, Ill 
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DRILLING MACHINES—Continuea. 


Gould & Eberhardt, Newark, N. J. 

Hill, Clarke & Co. . Boston, Mass, 

McCabe, J. J.. New York. 

Montgomery & Co.,.New York 

iy Si & Granville Mfg. Co., Providence, 

New Haven Mfg. Co., New Haven, Conn 

Newton Mach. Tool Works, Philadelphia, Pa. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Pedrick & Ayer Co., Philadelphia, Pa. 

Pratt & Whitney Co., Harttord, Conn. 

Prentiss Tool & Supply Co., New York. 

Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Sibley & Ware, South Bend, Ind. 

Snyder, J. E., Worcester, Mass. 

Stover Novelty Works, Freeport, III. 

Strelinger & Co., Chas. A., Detroit, Mich. 

Timolat, J. G., New York. 

Vanderbeek Tool Works, Hartford, Conn, 

Warner & Swasey, Clevelana, OU. 

Wells Bros, & Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass, 

Woodward & Rogers, Hartford, Conn 


DRILL GAGE, 


Wyke & Co., J., East Boston, Mass. 


DRILL RODS. 


Crescent Steel Co., Pittsburgh, Pa, 


DRILLS, TWIST. 
Besly & Co., Chas. H., Chicago, Il. 
Cleveland Twist Drill Co., Cleveland, O. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Bullock Elec. Mfg. Co., Cincinnati, O 
Colburn Electric Mfg. Co., Fitchburg, Mass 
Crocker-W heeler Electric Co., New York. 
General Electric Co.. New York 
DYNAMOS, NICKEL-PLATING. 
Colburn Electric Mfg. Co., Fitchburg, Mass, 
Diamond Machine Co., Providence, K. 1 
ELECTRIC MACHINERY. 
Bullock Elec. Mfg. Co., Cincinnati, O 
Crocker Wheeler Electric Co., New York. 
General Electric Co., New York. 
ELEVATORS. 
Albro-Clem Elevator Co Philadelphia Pa. 
Morse, Williams & Co., Philadelphia, Pa, 


EMERY W 
Besly & Co., 
Diamond Machine Co., 
Hampden Corundum Wheel Co., 

Mass. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
Safety Emery Wheel Co., Springfield, O 
Strelinger & Co., Chas. A., Detroit, Mich, 

ENGINES, GAS AND GASOLINE. 

Daimler Motor Co., **Steinway,’’ Long Island 
City, M. ¥. 

Norman Co.. 5. 3a Chics iZo, Ill. 

Otto Gas Engine Works Philadelphia, Pa. 

Prouty Co , The, Chicago, Ill] 

Springfield Gas Engine Co. , Springfield. oO. 

Weber Gas and Gasoline E ngine Co., Kansas 
City, Mo. 

Webster Manufacturing Co., 

ENGINES, STEAM. 

Ames Iron Works, Oswego, N Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N J. 
Frick Co., The. Wavnesboro, Pa 
Greenfield, W.G. & G., Newark, N 
Weston Engine Co.. } -ainted Post, N Y 


FEED WATER HEATERS 
PURIFIERS. 


Hoppes Mfg. Co., Springfield, 
Taunton Locomotive Mig. Co., 
FILES. 


Besly & Co.. 


Chas. H., Chicago, I]! 
Providence, R. I. 
Brightwood, 


Chicago, Il. 


) 
Taunton, Mass. 


Chas. H., Chicago, Il, 
McFadden Co., Phil ade iphin Pa. 
Montgomery & Co., New York 
Strelinger & Co., Chas. A., Detroit, Mich 


FIRE-PROOF CONSTRUCTION 
MATERIALS. 


Tohns Mfg. Co... H. W., New York. 
FORGES. 

American Gas Furnace Co., New York. 

Buffalo Forge C Buffalo, N. Y. 


FRICTION CONES. 
Evans Friction Cone Co., 
FURNACES. 


American Gas Furné 


Boston, Ma3s 


. New York 


ace Co 


Brown & Sharpe Mfg. Co.. Providence, R. L 
GAGES. 

Ashcroft Mfg Co., New Y« 

Brown & Sharpe Mtx. Co., Providence, R, I 


Gardiner Bros 

Pratt & nem Hl Co. 

Rome rs’ Joh . ae 
cl cra > a 

Wryke & Co., a: tast Boston, Mass. 


Danielson, Conn 
Harttord, Conn. 
Gauge & Drill Works, 





JUST PUBLISHED. 


™ PRACTICAL MANAGEMENT 
» ENGINES AND BOILERS, 








Includ —— ler Settir g. Pumps Injectors, Feed 
Water He s, Steam Engine Economy, Con 
det sers, In licators, S etv Valves lide Valves, 
Governors, Steam Gauges, Incrustation and 
Corrosion, et “a _ 
A Practical Guide for Engineers and 
Firemen. 
By W. BARNET LE VAN. 
49 illustrations 7 pages Price $2.00. 


PHILADELPHIA BOOK CO., 
S. Ninth St., Philadelphia, Pa. 


Cataloque of Mechanical and Electrical Books free 


McFADDEN COMPANY, 





Kaw? ittas Wis 





No. 722 Arch St.., 


Inventions ae 


AND 


MODELS, EXPERIMENTAL and SMALL SPECIAL 
MACHINERY BUILT. 


CROCKER & LAWSON, 


MACHINISTS AND MACHINE DESIGNERS, 
SINGHAMTON, N. Y. 

ALMUND 

DRILL CHUCK. 


4 ws Sold at all Machinists 
ma Supply Stores, 


T. R. ALMOND, 
83.£85 Washington St 
a. oe 


HARDINGE BROS., 


1036 Lincoln Ave., CHICACO, ILL. 
LARGEST MANUFACTURERS OF SPLIT 


CHUCKS IN EXISTENCE. 











tro TWN 











Quotations gven on any size or shape of 


ole, and any design of Chuck 





CORRESPONDENCE SOLICITED 


ALSO 


FINEST PUNCH and DIE WORK, Sub Press or otherwise 


and num 
any fine 
and 


FINE TAPS and DIES, any diameter 
ber of threads We are equipped for 
metal work, and guarantee everything, 


solicit your patronage 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Wainut Street, PHILADELPHIA. 
Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post 
age toany onein any part of the world who will fur- 
nish his address 


E.W.BLISS CO. 


1 Adams Street, BROOKLYN, N. Y. 


CHICAGO: 4 W. Washington 


Presses, Dies and Special Machinery 








ist 


SHEET METAL WORK. 


DROP HAMMERS. 





Owners of The Stiles & Parker Press Co 





“AYANIHOVW SNIHONDd 


GEAR CUTTERS. 


Brainard Milling Machine Co., Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Gould & Eberhardt, Newark, N. | 
Grant Gear Works, Boston, Mass 

ill Clarke & Co., ag Mass 
McCabe, J. J... New Y« 
Pratt & Whitney Co., Ha artford, Conn 
Prentiss Tool & Supply ¢ as New York. 


Sellers & Co., 


GEARS. | 


Inc. 
Whiton Mach. C 


O., 


. Wm, I 
D.E 


\iladelphia, Pa 
. New London, Conn, 


Albro-( n I levator Co., P idelphia, Pa 

Bilgram Ht Phila a FR 

Bost n Gear Wi rks, Boston, Mass 

Brown & Sharpe Mfg. Co, Providence, R. I, 

Grant Gear Works. Boston Mass 

New Process Raw Hide Co., Syracuse, N. Y. 

Shriver & Co, T., New York. 
GRAPHITE. 

Dixon Crucible Co., Joseph. Jersey City, N. J. 


GRINDING AND POLISHING 


MACHINES. 


Besly & Co., Chas. H., ¢ igo, I] 

Brown & Sharpe Mfg. Co., Providence, R.I 

Builders Iron Foundry, Providence, R. I 

Diamond Machine Co., Providence, R. I 

Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass 

Landis Bros., Waynesboro, Pa 

Norton Emery Whee! Co., Worcester, Mass 

Prentiss Tool & Supply Co., New York 

Sellers & Co., Inc., Wm, Philadelphia, Pa, 

Strelinger & Co., Chas. A., Detroit, Mich, 

Wells Bros. & Co., Greenfield, Mass 
GRINDERS, CENTER. 

Barker & Co, William, Cincinnati, O 

Diamond Machine Co., Providence, R. I 


Trump Bros. 


Machine 


W 


—TU0.. 


ilmington, 


Del, 


G MACHINE, CUTTER. 


Brown & Sharpe Mfg. Co., 
Cincinnati Milling Machine Co., 
Davis & Egan Machine 


nati, O 


Diamond Machine Co, 
Garvin Machine Co., 


Hill, Clarke & ( 
Norton Emery 


Wel 


oOo, 
Wh 
su 
0 


eel Co 
Pratt & Whitney Co., 
Prentiss Tool & 
s Bros. & C 
Woodward & Rogers, 


Boston 


pply Ce 


Greentield 


Providence, R. I, 


Cincinnati, O. 


Too! Co., The, Cincin- 
Provider R I 
New York 


Mass 
Worcester, 
Hartford 
New York 


Mass 
Conn 


Mass 


Hartford, 


Conn 


GRINDING MACHINE, SURFACE, 


Brown & Shar} 
Diam 
Weetuc ird & 


ond Mi achir 


‘ Mfg. C« , Provi sonee, Mt. 5. 
e Ce Providence, R 
Rowers, ‘Hartt rd Conn 


GRINDING MACHINE, UNIVERSAL. 





Brown & Sharpe Mfg. ¢ é 
Diamond Mas ne Co “a | a" 
Landis Bros , Waynesboro, Pa 
HACK SAWS. 
ener Badly as. H .¢ ‘ <a 
Montgomery & Co, New Ye 
QO & C Co., Chicago, 11 
Stover Novelty W gt e¢ ll 
Strelinger & Co., ¢ Db t, Micl 
HAMMERS, DROP. 
Long & Al ter ( , Han o 
Mossberg & Gr invil Mfg. Co , Providenc 
e 3 
Pratt & Whitney ( Hartford, Cor 
Renae oP ae Py Late 7 vy Ce New Y« 
Stiles & Fladd Pres W ate wn, N Y 
HAMMERS, POWER. 
het Mau hine Co., G. 1, Kalamazoo, Mich. 
lill. Clarke & Co., Boston, Mas 
HAND PLANERS. 
Baxter D W j Mass, 
HANGERS. - 
Prybil. P w York 
Sellers & Co Inc., Wn I idely i, Pa 
HOISTS. 
i iris Bros., e- ne P ia, Pa 
‘llers & Co., Inc Philadelphia, Pa 
HYDRAULIC MACHINERY. 
The Watson-Stillmar O., NE 
INDICA TORS. | 
Ashcroft New Y 
INJECTORS. 
Hayden & Derby Mfg. ¢ New York 
Penberthy Injector Co., Detroit, Mich, 
Sellers & Co. Inc... Wm., P delphia, Pa, 
JACKS, LEVELING 
Newark Machine 1W s, Newark oJ 
KEYWAY CUTTERS. 
Baker Bre edo. © 
Mitts & Mi Sag I 
LADLES. 
I larvey,I 
LATHES ( see also Turret Lathes . 
Barnes W <r xt rd, Ill. 
Beam: & Ss t Py I 
Blaisdell & Co. P.. Wore é Mass 
Bradford Mil! Co., The. Cincinnati, O 
Brown & Sharpe Mfg. Co., Providence, R. I 
Bullard Machine Too! ¢ Br idgeport, Cena, 
Davis & Egan Machine Tool ( o., The, Cincin 
D os a aA Machine Co., Providence, R. I. 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fifield Tool Co., Lowel] Mass 
Fitchburg Machine Works, | hburg, Mass. 
Flather & Co., Nashua, N. 
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Sots maf nee some 9 em. N. om THE ee ae Ww + ommies Mass. 
, Conn. ather o., Nashua, N. 
Hill, Clarke & Co., Besten, 2 nee. World Renowned Garvin Machine Co., New York. 


Le Blond, R. K., Cincinnati, O. 

McCabe, J. J. New York. 

McFadden Co.. Philadelphia, Pa. 

New Haven Mf . Co., New Haven, Conn 
Niles Tool Wor s Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Oliver, W. W., Buffalo, N. Y. 

Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Hartford, Conn. 
Prentice Bros,, Worcester, Mass. 

Prentiss 7 & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., C incinnati, oO. 
Sellers & Co., Inc., W m., Philadelphia, Pa. 
Seneca Falls Mfg. Co., Seneca Fal a, . Ye 
Stark, John, Boston, Mass. 

Wells Bros. & Co., Greenfield, Mass. 


LUBRICATORS. 


Lunkenheimer Co,, Cincinnati, O, 


MACHINERY AGENTS. 


Schuchardt & Schutte, Berlin, Germany 
MACHINIST'S’ TOOLS AND SUPPLIES. 
Gardiner Bros., Danielson, Conn, 


Montgomery & Co.. New York 


McMullin Mfg. Co., F. R., Chicago, Il. 
Sawyer Tool Co., Athol, Mass. 

Smith, E. G., Columbia, Pa. 

Standard Too] Co. Athol, Mass. 


MILLING CUTTERS. 
Brown & Sh: mane Mfg. Co. 
Cincinnati Milling Mac hine Co., 


Providence, R. I. 
Cincinnati, O. 


Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Reinecker, J. E., Chemnitz-Gablenz, Ger- 


many 

MILLING MACHINES. 
Beaman & Smith, Providence, R. I. 
Becker Mfg Co., John, Fitchburg, Mass 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co.. Providence, K. I. 
Clough, R. M., New Haven, Conn. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mch. Tool Co., Milwaukee, Wis. 
McCabe, J}. J.. New York. 
Mergenthaler & Co., Ott.. Baltimore. Md. 
Newton Mach. Tool Works, Philadelphia, Pa. 
Niles Too! Works Co., Hamilton, O, 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., — York. 
Reed Co., F. E., Worcester, M 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 
MOTORS, ELECTRIC. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
Crocker-W heeler Electric Co., New York, 
Daltett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 
Mianus Electric Co., Mianus, Conn. 
OIL CUPS. 
Lunkenheimer Co., 
PACKING. 
Johne's Bros... New York 


Cincinnati, O. 


ohns Mfg. Co... H. W., New York. 
eerless Rubber Mfg. Co., New York, 


PAINTS, FIRE-PROOF. 
ohns Mfg. Co. H. W New York 
PATENT ATTORNEYS. 
Dodge, Phil. T.. Washington, D.C, 
Dyer & Driscoll, New York. 
Gooch, Charles J.. Washington, D. C. 
Noyes, Henry F., New York. 
Thompson, E. P.. New York. 
Wedderburn & Co.. lohn, Washington, D. C. 
PATTERN LETTERS. 
Montvomery & Co., New York. 
PATTERN MAKERS’ MACHINERY. 
Whitney, Baxter D., Winchendon, Mass. 
PERFORATED METALS. 
Harrington & King Perforating Co., The, 
Chicago, Ill. 
PHOSPHOR BRONZE. 
Phosphor Bronze Smeiting Co., Ltd., Phila- 
delphia. Pa. 
PIPE CUTTING AND THREADING 


MACHINES. 

Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 

Detrick & Harvey Machine Co., Baltimore, 


M 

Geometric Drill Co., New Haven, Conn. 

Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 

Saunders’ Sons, D., Y onkers, N. Y. 

Wells Brcs. & Co, Greenfield, Mass. 

Wilev & Russell Mfg. Co., Greenfield, Mass. 
PIPE FITTINGS. 


Tight Joint Co. New York. 


Betts Machine Co., Wilmington, Del 
Davis & Egan Machine Tool Co., The, Cincin 


nati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md. 








18 THE 
Most Economical and Durable 
BOILE® FEEDER. 
Working range 23 to 150 Ibs. Steam. 
PENBERTHY SPECIALS work to 250 Ibs. Steam. 


SEND FOR CATALOG. 





PENBERTHY INJECTOR COMPANY, 
124 Seventh Street, Detroit, Mich. 


Largest Injector Manufacturers in the World, 
COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 


— J.T. SLOCOMB 
PROVIDENCE,R.1. 


\ BEVEL GEARS 


: Cut Theoretically Correct. 
Special facilities for cutting worm 
2 wheels. 








U.S.A. 









Machinist, 





Oo 


Wm.E.Gang & Co. 


1108-1110 HARRISON AVE., 
CINCINNATI, OHIO, U. S. A. 











OWER PRESSES, 


Punches and Shears, Re 
“ ducing, Forming and Flar 
« ing Rolls, Power Hammers 
. and Forging Machines. 
* DIES AND SPECIAL MACHINERY 


GODFREY J. BREMER 
MACHINE CO. Kalamazoo, Mich 


Write for Catalogue “A” and Price-list. 


< e . 
Foundry Molding Machines 
STRIPPING PLATE MACHINES 
PORTABLE AIR POWER MA- 
CHINES, using wood or metal split 
patterns, without stripping plates. 
WRITE FOR INFORMATION, 
The Tabor Manufacturing Co., Elizabeth, N. J. 


F BLOND 


Pearl & Plum 




















CIN’TI.0 














Gray Co,G.A.. Cincinnati, O. 
Hilles & Jones Co., Wilmington, Del. 
McCabe, J. ]., New York. 
New Haven Mfg Co., New Haven. Conn 
Niles Tool Works Co., Hamilton O. 
Niles Tool Works Co, New York. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Pratt & Whitney Co, Harttoru, Conu 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc . Wm., Philadelphia, Pa, 
Whitcomb Mfg. Co., Worcester, Mass. 
Wilson, W. A., Rochester, N. Y. 
POLISHING WH 
Builders Iron F« sundry, 
Diamond Machine Co., 
PRESSES, DIES, og y of 
BlissCo E . Brooklyn, as es 
Bremer Mz oth Co. G. J., Kalamazoo, 
McCabe, J. J.. New York. 
meee 4 & Granville Mfg. Co., 
I 


Providence, R. L. 
Providence, R. I. 


Mich 
Providence, 


Stiles & Fladd Press Co., Watertown, N. ¥ 


Toledo Machine & Tool Co., The, Toledo, O 
PRESSES, DRILL. 
Prentice Bros , Worcester, Mass 


PUMPING MACHINERY, 
Greenfield, W. G. & G.. East Newark, N. J. 
PUNCHES AND SHEARS. 
Bliss Co, E. W. Brockiya. as 
Bremer Machine Co., G J.. Kalz ponen o, Mich. 
Buffalo Forge Co. Buffalo. N. 
Davis & Egan Mac hine Tool Co ‘E incinnati,O, 
Dayton Machine & Tool Co., Dayton, O 
Hilles & Jones Co., Wilmington, Del. 
Long & Al 5° Co., Hamilton, O 
McCabe, J. New York 
Mossberg ~ Granv ille Mfg. Co., Providence, 


Watson-Stillman Co 


RAW HIDE. 


New Process Raw Hide Co., Syracuse. N. ¥ 


.. The, New York, 


Cleveland T'wist Drill Co., Cleveland, O. 

Mergenthaler & Co., Ott., Baltimore, Md 

Morse Twist Drill & Machine Co., New Bed 
ford, Mass. 

Pratt & Whitney Co.. Hartford, Conn. 

Wells Bros. & Co.. Greenfield, Mass 

Wi'ev & Russell Mfe. Co Greenfield, Mass 


RIVETING MACHINERY. 


Adt & RIL John, New Haven, Conn. 


ROCK D 


a “Serge: ant Drill Co., New York. 
Rand Prill Co.. New York. 


ROLLING MILLS. 


ss & Granville Mfg. 
ROOFING ASBESTOS. 
Johns Mfe Co. H. W., New York. 


RUBBER GOODS. 
Peerless Rubber Mfg. Co, New York 
RULES, GRADUATED STEEL. 
Darling. Brown & Sharpe. Providence, R. J. 
Sawyer Tool Co., Athol. Mass 
Standard Tool Co.. Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 
SAWS. 
Q. & C. Co,. Chicago. Il. 
SAWING MACHIN 
Q. & C. Co., Chicago, ih. 
Columbia University. New York 
Institute for Home Study of Engineering, 
Cleveland, 0, 
International Correspondence Scaools, Scran- 
ton, 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co.. Nashua, N. H 

Hubbell, Harvey. Bridgeport, Conn, 

McFadden Co., Philadelphia, Pa 

Weresster Machine Screw Co. Worcester, 
ass 


SCREW PLATES. 
Reece. ge oh Greenfield, Mass 
Wells Bros Co., Greenfield, Mass. 
Wiley & Russell ‘Mfg. Co., 


SCREWS. 
Cleveland Machine Screw Co.. Cleveland, O. 
Worcester Mach Screw Co., Worceste1, Mass. 
SHAFTING, ETC. 
Pryibil, P.. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


SHAPERS. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O 

Fitchbure Machine Works. Fitchburg, Mass. 
Flather & Co. Nashua, N H. 
Garvir Machine Co. New York. 
Gould & Eberhardt. Newark. N. J 
Hendey Machine Co. Torrington, Conn. 
Hill. Clarke & Co.. Boston, Mass 
McCabe, J. J New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co.. Hamilton, O. 
Pratt & Whitney Co. Hartford. Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Co., Providence, 


METAL. 


Greenfield, Mass. 
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SHEARS, ROTARY. Th . 
Bethlehkm Fdy & Machine Co., South Beth- e National T b W k ¢ 
lehem., Pa. 
en woe Works UO. 
Betts Machine Co.. Wilmington, Del ¢?¢- ¢ 


Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
FL 


Elliott Chemical Works, Newton, Mass 


SPECIAL MACHINERY. 
Beaman & Smith, Providence, R. IL. 
Bliss Co., E. W., Brooklyn, N. Y 
Bremer Machine Co..G J.. Kalamazoo, Mich. 
Crocker & Lawson, Binghamtu a 2B. 
Geometric Drill Co., New Haven, Conn. 
McMullin Mtg. Co., PF. _* Chicago. Ill, 
Mergenthaler & Co, Ott., Baltimore. Md. 
Parker-Wishart Hall Co., Stamford, Conn. 
Prentice Kros., Worcester, Mass. 
Toledo Machine & Tool Co., The, Toledo, O 
STEEL. 
Crescent Steel Co., Pittsburgh, Pa 
Jessop & Son., Wm., New York 
ones & Co, B M, Boston, Mass. 
cFadden Co. Philadelphia, Pa. 


STEEL STAMPS. 
Sackmann, F. A., Cleveland, O. 
TAPPING ATTACHMENT. 
Beaman & Smith, Providence. R. I. 
National Chuck Co , New York 
TAPPING MACHINES. 
Hubbell. Harvey, Bridgeport, Conn. 
National Chuck Co., New York 
Woodward w Kogers, Hartford, Conn 
TAPS AND DIES. 
Cincinnati Screw & TapCo.. Cincinnati, O 
McFaddeu Co., Philauelphia, P . 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg Co.. (zreenfield. Mass. 


THREADING MACHINES. 


Webster & Perks Machine Too! Co., Spring- 
field, O. 
TOOL HOLDERS. 
Gould & Eberhardt. Newark, N, J. 
TRAMWAYS, OVERHEAD. 
Coburn ‘Trolley Track Mfg. Co., Holyoke, 
Mass 
TUBING, FLEXIBLE 
Almond, IT R. Brooklvn. N Y. 


TUBING, STEEL & IRON. 
National Tube Works Co., McKeesport, Pa. 
RRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co.. Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
aa & Lamson Machine Co., Springfield, Vt. 
cCabe, J. wy: New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Warner & Swasey, Cleveland, O. 
VALVES. 
Consolidated Safety Valve Co., New York. 
Jenkins Bros., New York. 
Lunkenheimer Co, Cincinnati, 0. 


VARNISHING AND LACQUERING 


MACHINES. 
Heim & Co., Friedrich, Offenbach, Ger- 
many 


VENTILATING FANS. 

Backus Water Motor Co., Newark, N. J. 

Buffalo Forge Co., Buffalo, N. Y. 
VENTILATORS. 

Pancoast Ventilator Co., Philadelphia, Pa 

Hill Clarke & Co., Boston, Mass. 

McCabe. J. J.. New York 

McFadden Co.. Philadelphia. Pa. 

Niles Tool Works Co, New York. 

Strelinger & Co., Chas. A., Detroit. Mich. 

Wyman & Gordon Worcester, Mass 
WATER MOTORS. 

Backus Water Motor Co., Newark, N. J. 

Je 

Adt & Son. John. New Haven, Conn. 

Geodyear. S. W . Waterbury Conn. 
WIRE ROPE (Iron and Steel). 

Trenton Iron Co, The, Trenton, N. J 
WOOD PLANERS. 

Whitney, Baxter D.. Winchendon, Mass. 
WOODWORKING MACHINERY 

Rarnes Ce ..W F & Tohn Rockford. rT 

Bentel & Margeds ant Co., Hamilton, O. 

J. A. Fay & Egan Co., Cincinnati O 

Pryibil. P., New York. 

Seneca Falle Mfg. Co., Seneca Falls, N. Y. 
WORM GEARS. 


Albro-Clem Elevator Co, Philadelphia, Pa 


Morse Williams & Co., Philadelphia,Pa. 
WRENCHES. 
Bemis & Call Hardware and Tool Co., Spring- 


field, Mass 





THE LARGEST MAKERS OF ALL SIZES AND KINDS 
OF SPECIAL WROUGHT MILD STEEL AND BEST 
WROUGHT IRON TUBULAR GOODS IN THE WORLD; 
CONTROL THE MANUFACTURE OF WROUGHT 
TUBULAR GOODS MADE OF A HIGH CLASS OF MILD 
STEEL FROM THE ORE TO THE FINISHED PRODUCT, 
AND UNQUALIFIEDLY RECOMMEND NATIONAL 
STEEL PIPE FOR ALL USES AS BETTER THAN ANY 
IRON PIPE MADE. #&* #* & s*© #& ss 


The Safety Emery Wheel Co. 


PIONEERS of only SUCCESSFUL SYSTEM 
of Using 


Emery -~Corundum Wheels 


SPRINGFIELD, OHIO. 








Write for Illustrated Catalogue. 








THE COMPLETE MECHANICAL mg eee is ided especially 
Machine Design « 1 Machinists, Pattern Makers, Boile lakers and apprer tices to 
th. se trades who cealoa Gu-custie thes theory of Me hanics tha 
view of becoming Mex hanic al Engineers; for Superi stendouta, 
Caught by Mail. Foremen and others who desire to ly the theory of Me chanical 
Engine ering roto review mechanical subjects 1 they have 
previously studied and for young men who wish to oiuesin themselves asMechanical Engineers 
INSTRUCTION INCLUDES Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boil- 
ers, Machine Design, Dynamos and Motors. A thoroughly preparatory cour ein mathematics and 
physics enables the student to study intelligently the more advanced subjects rhe papers on Ma- 
chine Desizn contain many tables and formulas, are liberally illustrated and form a valuable ele- 
mentary text book on this subject 
Mt CHANICAL DRAWING is taught by a new and successful method Students learn to make neat 
and well lettered drawings 
WE ALSO TEACH Steam Engineering— Stationary, Loc: motive or Marine; Electricity ; Architec- 
ture; Civil Engineerir 1g in all its branches; Conk and Metal Minin iw; Plumbing and He: iting; English 
Branches ; Stenography ; Book Keeping and Business Forms 
Mention the subject in which you are interested and we will send youa Free Circular of Infor- 
mation containing prices and terms, and sample pages of the Instruction Papers. Write to 


The International Correspondence Schools, 
Box 980, Scranton, Pa. 





You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 
FITTED TO YOUR WORK. This is our specialty. 


CRESCENT STEEL Pirgseurar PA. 
COMPANY, 


NEW YORK, N. Y- 
DENVER, COL. 









( r oer 








i 
THE WATSON- STILLMAN to 


HYDRAULIC MACHINERY, 
202 E. 43d St., NEW YORK, 
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EVANS FRICTION CONE PULLEYS. 

orty-seven different sizes 

a ~ ° FB nm from One to 
Forty He 


se Power, chang- 


a Hehe aie a For Water and Hydraulics. 











lowing is a partial list of 
Manufacturers who have 
thousands of Evans Friction NOTHING IN THE WORLD LIKE IT. 
Cone Pulleys, transmitting 
from One to Forty Horse valli sties 
’ Power 
Joun & James Dorson, Philadelphia, Pa. 34 Sets, 2H. P. PATENTED AND MANUFACTURED EXCLUSIVELY PY 
Naw Yor« Biscuit Co., New York, &7 Sets, 5H. P, . 
C. W. Buwton, London, Eng. 33 Seta, 6H. P Peerless Rubber Manufacturing Company, 
Mra. S. D. Warren, Cumber tend Mills, Me. 8 Sets, 40 H. P, 
Wasneven & Moun, Worcester, Mass, A large number. 16 Warren Street, New York. 
Maacanrice & Covrract C Brooklyn, N.Y. 20 Sets, 2H. P. M F . 
. ri seat tha 16-24 Woodward Ave., 42210 South Water St., 
Massasort Paraw Cio Holyoke, Maske "2 Seta 401.1 HYDRAULIC RAINBOW CORE PACKING 124 Woodward : Lomeli 





Taunton ¢ noeuk Oo. Pane lass. 8 Sets, 2to6H. P. 
Stinson Bros, & KurLBaum, Phila., Pa. 40 Sets, 1 H. P. 


ARnoip Pxint Wonks, North Adams, Mass 10 Sets, 6 H, P. 

Meraimmack MILs, Lowell, Mass. 18 Sets, 6H. P. | 
Troy Launpry Macnixe Co., Chicago, lil. 19 Se 6, 2to 4H, P, 

Rice & Co., Lowell, Mass, 5 Sets 


AcFrep Dorer, Dolgeville, N.Y. A large number of smal! sizes, 





i. F. EVANS, Proprietor, 85 Water Street, Boston, Mass. 


Complete Plants 
Equipped for 


C. W. BURTON, GRIFFITHS & CU., Ageuts, Londo, Eng 





SEND FOR CATALOCUE,. 


: ASTER MACHINE <n i ge a 


Firearms, Hardware, 
Electrical Apparatus, etc. 









rs 
anaautncese of Set, Cap a4 W C OG —_ 
Machine screwe, stada, ote OUR N E ATAL 
Printed in English, French or German, 


Pocomotive Engineering eee Sent on Application. 


A 





Spoke Heading and 
Bending Machine— 
Capacity 15,000 





is the most interesting and finest 


illustrated railroad pa b P ‘ 
neg bere gua The Garvin Machine Co., 





























i Varick Sts. 
SINCLAIR & HILL, Specimes Spring and Varic ’ 
256 Broadway, New York. copy free 
NEW YORK. 
4 >ee | ” S 
Hawkins’ “Aids” to Engineers “ 
EXAMINATIONS, with Questions Yh C. W. BURTON, GRIFFITHS & CO., 
Answers, 544x744, leather, gilt edge, $%. . : 
postpaid. Send or Descriptive Catalogue 158 Queen Victoria Street, 
of this and other Engineers’ Books. THEO LONDON, ENGLAND. 
AUDFL & CO @8 Fifth Ave.. cor. 13th Street. N.Y 
« e bd 
. ; . - ‘d p 4 
Compound Automatic Edson Pressure 
2 ~ . x 
, ss Record Alarm Gaug 
belt Air Compressor. ecord1ng ana Alarm Gauge. 
o% ra) 
Made for 
: No 
Steam, 
. 1. 
Ammonia, Plant 
Air, Gas, complete 
Water and without 
Hydraulic one. 
Pressures. 
FoR Suor Use, TO OPERATE HOIsTs, ETC. . “ 
, ; “ ~ 
A very successful and durable Machine—stops and 
starts as required—no more power used than necessary 
to keep the pressure. This Machine, along with our 
great variety of hoisting devices, is being extensively 250 in use on Standard Oil Co.’s Pipe Lines. 
used by the most progressive shops. 80 ** * + THlinois Steel Co.’s Boilers and Furnaces, 
; : 14 ‘* ** ** Brooklya, N. Y , Water Mains. 
WRITE FOR FORMS 5 AND 17 NOVELTY. Address Sole Manufacturers, 
The Ashcroft M facturing C 
‘ r rt 1e Ashcroit Manutacturin Os. 
PEDRICK & AYER CO., ee eee a ee 
: ‘ rir Liberty Street, New York. 
> ‘ . LE ie 4 - >! sa 
1001-1003 Hamilton Street, PHILADELPHIA, PA. és Natit Commh Rtonet. cc Pearl Gtseet, gus Tebestaws Deliding, 
ee mee ee Chicago, Ill. Boston, Mass Pittsburgh, Pa. 
MANNING, MAXWELL & MOORE, Selling Agents, Send for our special pamphlets on Gauges, Indicators, 
it1 Liberty Street, New York. etc., sent free. 
e @ * 
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BECKER VERTICAL MILLER 


BECKER MANUFACTURING CO. 


SO. FITCHBURG, MASS. 





r ‘ 
“ Best f Our No. 5 Vertical 
Because f is the best all-round Milling Machine in 
It a the market. 
Does ae odie: Ist. It will do nine-tenths of the 
So bd = (oad | jobs usually done on the common 
Much.” type of machine, equally well as to 





time and quality. 


2d. It will do the work of a 36-in. 
lathe on many jobs better and more 
economically. 


3d. The best upright drill—will 
drill or mill any hole up to 24 in. 
in diameter, also any form of seg- 
mental work—automatic feeds in 
every direction. 


4th. The spindle can be kept in 
permanent alignment with tables— 
of greatest importance in surface 
work—this machine uses 14-in. 
mills with success. 


Where only one Miller can be afforded 
the “Vertical” is the best. 


BECAUSE 


It is a good milling machine, 
A good drill press or boring mill, 
A good shaper or a small planer. 


IT DOES SO MUCH! 


' We 4B 
—— . 
aa ——a it The range of feeds and speeds is great enough to 
allow the use of cutters from J-4 in. up to J4 in. in 


diameter with economy. 

















eee 
Well-known Users of No. 5 Becker Millers. 
F, E. REED CO., CROMPTON LOOM WORKS-—2 machines, 
D. E. WHITON MACHINE CO., ROCK ISLAND ARSENAL, 
FLATHER & CO., BATH IRON WORKS, 
GISHOLT MACHINE CO., EDISON GENERAL ELECTRIC CO.—2 machines, 
WESTCOTT CHUCK CO., WAGNER ELECTRIC CO., 
FITCHBURG MACHINE WORKS-—2 machines, WESTINGHOUSE ELEC. CO.—3 machines, 
HENDEY MACHINE CO.—2 machines, PRENTICE BROS., 
BLAKE STEAM PUMP CO. LOWELL MACHINE SHOP, 
LINDSAY BICYCLE & MFG. CO.—4 machines, LUNKENHEIMER, 


AND MANY OTHERS. 
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A Machine that no Shop can Afford 


es To be Without! 


Beats the Lathe many times over for CORRESPONDENCE 
SOLICITED. 











WRITE FOR “ 
—— Boring Small Work. 
Main Office and Works, 


The Niles Tool Works Company, “‘umutos, ono. 


Branches: NEW YORK, CHICAGO, BOSTON, PHILADEPiiIA, PITTSBURGH. 















2/7 









RAY CO., CINCIN 
HILL, CLARKE & CO, 14 South Canal St., Chicago, Ill. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St , Cleveland, O 
These Machines E. A. KINSEY & CO., 3%! West Fou th St., Cincinnati, O. 












are sold THOS, K. CAREY & BROS. CO.,, v6 Light St., Baltimore, Md, 
by the following J. J. McCABE, 14 Dev St., New York City. 
Agents PACIFIC TOOL & SUPPLY CO., 102 Firat St., San Francisco, Cal. } = 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and B ussels. a 


CHAS. CHURCHILL & CO., Ltd., London and Birmingham, Eng'and. 


=: . e 
a, THES ——— 


2 x 24 Flat Turret Lathes 








FOR THE 
ELECTRIC now ready for prompt shipment-cquipped with com 
XPERIMENTER, SEND FOR JONES & LAMSON MACHINE CO., 
—_ BICYCLE REPAIRING, CATALOGUE. Sole Builders and Sole Selling Agents 
— GENERAL MACHINE SHOP WORK. for America. 





No. 6 Lathe. Representative for Somnana, Switzerland, Austria- 
( ‘ lillian Hungary, Russia, Holland and Belgium: M. KOYEMANN, 
9 in. to 13 in. swing. a 44 Charlottenstrasse 112, Dusseldorf, Germany. England: 
CHARLES CHURCHILL & Co., Ltd., 9-15 Leonard St., Fins- 


W. F. & JNO. BARNES CO., 1995 Ruby st, ROCKford, II]. | steetsrss rallies AN 
CHAS. CHURCHILL & CO., English Agents LONDON, E. C. = ™ ACME 


Wha A 5 WE np PHILADELPHIA. Machinery Co. 


THE NEW TOOL GRINDER, No. 2? ‘ — > 
THE CENTRIFUGAL SAND MIXER? - P 
H AVE THE VICARS’ MECHANICAL STOKER?| {er sort oNo 





















RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. + 


ALSO SEPARATE 
HEADS AND DIES. 


@>oeasas ACCURACY 2S 


DON’T SPOIL IT 


BY GUESSING. 

Use the Richards’ System 

of measuring machines ; 

these Gauges are guaranteed 

to robes of an inch. 
Implements are adjusted 

at a temperature of 75°. 











STRIEBY & FOOTE CO.,, 


2e 


BICYCLE FORGINGS, 
293 TO 301 OGOEN STREET 
NewarRn NJ 
Newark, N.J 
Jany .26/97 
Messrs Gould & Eberhardt, 
City 

Gentlemen: - 





Enclosed please find order tor 
One £24" EXTENSION BASE Shaper. We trust 
will appreciate the fact that we are order- 


EXPORT TRADE ST. LOUIS, MO. 
A SPECIALTY. 


ACCURACY ©}2o6 


ing all our Shapers from you and continu 
to give us the same workmanship as we have T 
had in the past. We have disposed of our CGY oF | ral Ro 
otner makes, and now have six of your mach- 
ines in use. Our men and ourselves consider SENO FoR DMPRESSOR WoRKS 
them the very best Shaper made, CATALOGUE: 26 

The MEN like it for its quick er tian i ASS <> 
stroke, and WE for its durability. ACCURACY 22 

et mer oy GEAR S=3|——— 

inane =MILLING-CUTTERS. 
Grant Gear Works, TRVA RIE TY 

125 South 11th Street ~er = ae | ee 


PHILADELPHIA. ee, i 
6 Portland Street, Ss E : i _ 
=a = -¢€ 





ASK FOR NEW RED BOOK. 


The John M. Rogers, Boat, Gauge & Drill Works, 
GLOUCESTER City, N.J., U.S.A. 








e222 ADVHNDIOVY 2a 








o<xst 





Strieby and Foote Co 


» By Arte 


e President. 


~J-ERLAND 


i ae On ae ST“ V YORK 


JOHN LANG & SONS, JOHNSTONE, SCOTLAND, 

Sole Agents on Gear Cutters for Great Britain. 
SCHUCHARDT & SCHUTTE, GENERAL AGENTS, 

Berlin, Germany; 17 Breitegasse, Vienna, Austria. 


BOSTON, 
86 Seneca Street 
CLEVELAND. 


Send for Catalog. 


< 
Tom f ” 


WaRRante? 

















